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PREFACE 



I 
I 



Thi Tbird Edition of my monograph on 
" Irritable Bladder " bein^ out of print, both in this 
conntry, and in America, I hare Tentnrcd t« tako the 
opportunity of enlargiog this Edition into its present 
form. Considering also the intimate relations which 
subsist between Diseases of the Bladder, the Prostata 
Gland, and the Urethra, I have deemed it desirable to 
associate these three organs together, with regard to 
their pathology and treatment. 

Rome eighteen years have elapsed since the last 
Edition of Mr Coolson's standard work was published 
— relating exclusively to Diseases of the Bladder and 
Prostate — and for more tlian ten years it has been out 
of print, without a sncceseor among English authors. 
During that interval, however, the progress of obser- 
vation and experience has greatly altered and extended 
the state of pathology and surgery, in this department. 

To supply an exhaustive work on tbia subject, — 
•xbanatiTe perhaps to the reader also, is beyond my 




inrpoae ; but I have endearonred to write a Treatise of 
^ praclieal character, respecting the Diseaeea under 
bonsideration ; and generally as verified by my own 
ipibaerration and experience- 
Some portions, — the sections on Stone in the Bladder, 
tod Stricture of the Urethra, in particular, I have taken 
[from my recent work on the Science and Practice of 
(Surgery ; but they have undergone thorough revision, 
•nd much additional detail has been introduced. The 
iSurgical Anatomy of the Bladder, Prostate Gland and 

Urethra, will be found, I trust, an appropriate Introduc- 
ition to the DieeaBCs of these Organs, and their Treatment, 
.often by various Operative procedures, 
j As in previous Editions, this Treatise concludes with 
la Practical View of Urinary Diseases, Deposits and 
tCalculi; the Clinical Examination of Urine comprising 

those ready Tests — chemical and microscopical, with 

wliich in relation to these Diseases, every Surgeon 

■hould be familiar. 

For facility of reference a full Index is appended, 
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He who would gain a clear ap[)reciation of the 
Tarious diseased conditions to which the arinary bladder, 
prostate gland, and urethra are severallj- liable, and of 
their appropriate surgical treatment, must first acquire 
an accurate anatomical knowledge of these organs, 
with regard to their structure and Hnrroonding connec- 
tions, (fi situ, and as described from a surgical point of 
view. To the practitioner snch an introduction to the 
subject may at least prove serviceable for reference to 
that knowledge which he must carry with biin in the 
practice of this department of surgery. 

Urikart Bladder. — StTiicfuTf,. — The bladder is a 
nasculo- membranous bag or sac, and is richly endowed 
with blood-vessels, lymphatics, and nerves — sympathetic 
and spinal. Situated in the pelvic cavity, but during 
childhood partly in the abdomen, this organ is placed 
behind the pubes and triangular ligament, in front of 
the rectum, or of the uterus and vagina, which in the 
female separate the bladder from the bowel. This 
hollow organ communicates with the ureters and the 
urethra ; its physiological function being that of a 
reservoir for the nrine, which, as secreted by the kid- 
1 




neys, is received through the ureters and retained, until 
from time to time convenience may permit of the 
voluntary discharge of that fluid throngh the urethral 
canal. 

I proceed to a more detailed deacription of the organ 
and its relations, as thus defined {Fig. 1), 




Flo. 1.— Side Tier of the vitcetR of ifae taali: peliit, iu sM. The right aide 
of the peUii hM besn remoied by ■ Tertical aeclifin m»de through Ihe ot pubi« 
new tho lynaphriii ; and mother through the middle of the Mcrum.—l. DiTidsd 
lurface of the ob pubia, 2. Divided surface of the lucrum. 3. Body of Ihe 
bladdsr. 4, Ita fundus; from Iho njin U kcd pnKJng upwu^ii the unehus. 
S. Bue of the bUdder. Q. Urelpr. 7. Nnk of the bUddei. 8, 8. Pelvic 
fucia; the fibre* immedimlflj- iboie 7 are pTen off from the pelvic fatcis, and 
rcpreaent the anterior ligsmenli of the bladder. 9, PiostsW gland. 10. Mem- 
hranoua portion of the urethra. 11. Triangular ligament. 12. One of Cowper'a 
glauda lying beneath the membianoaa portion of the urethra. 13, Bulb nf 
rorpui apongioauni. H, Body of rorpua apongioaum, 15. Right Rni> penis. 
16, Dpper part of Gnl portion of Ihe rectum. IT. Becto-Tcaical folil of perito- 
neum. IS. Barond portion of rectum. 19. Right rnicula aeminalia. 20. Vai 
defereoa. 21. The rectum coTered by the doKending layer of the pelTis faada, 
jitit ai it ia making ita bend back Harda lo conalitulethe Ihird pontnn, 22, Purl 
of the leTaCoT uii muiele inrnting th» iower put of the rectum. 23. Eitemat 
apbineler ani. 21. InleTial between Ibetupeificial perineal faacin and triangulur 
ligament : they are ttra to be coDtinuoua beneath the figure. 
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niTBODCCTIOX 8 

The bladder mfly be regarded as essentially a hollow 
:paDsion o£ mucwM viembraiie continQona with that of 
the nretera behind and the urethra in front ; the exter- 
nal surface of this sac is overlaid with bands of musc- 
lar fihren, the unstriped and involuntary variety, dis- 
posed in fignre.of-8 spiral loops, vertically, obliquely, 
and horizontally ;* springing, for the most part, from 
the neck of the bladder, to be presently noticed, 
these muscular bands are thus entwined over and 
■round the organ, leaving intervals of mucouB mem- 
brane uncovered ; a layer of cp/lular tissue interveBes 
between the two, this sobmacons texture containing an 
ftbundance of the finely coiled fibres of elastic tissue. 
Bie muscular arrangement forme the "detrusor urinte" 
innscle, and a marked band around the neck of the 
bladder is named " sphincter vesicae." Bloi/d-vmseh 
are plentifully supplied to the bladder, and have 
the following distribution : — The internal iliac artery 
(see Fig. 2), from its anterior division, gives off 
the superior and inferior oesieal branches, and in the 
female the uferine arteries also, all of which ramify 
and terminate in the cellular texture and mucous mem- 
brane ; the reins form large plexusfs, situated chiefly at 
the neck, sides, and base of the bladder, and, terminat- 
ing in the internal iliac veins, are accompanied in their 
course by lytnphntie vessels, which enter lymphatic 
glands around the internal iliac artery, and thence pro- 
ceed upwards to the lumbar glands. Nerves are sup- 
plied in equal abundance. They proceed partly from the 
■ Oriciiul DiMedioDt by J. B«U Fttlignv, HuKura RaT- Coll. of Surteau 
Eat-, ud, HUB autlioriij, " Ou tbi UuKuUr AmD(cmeiiu ot tbi Bladder ind 
Dnthn," Ao,, -Phil. Train.,- 1S97. 
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Fio. 3. Side-TiBv at the pelrU, ahowing the nerret, the Tiw«ra tuTin; be«n 
ramoitd.— 1. Abdomio^ aorU. 2. Gangliited curd of irmpitbetii: (l«n aide). 
3. OsDito-DTUnl narfB. 4. Lurt cDmmoii iliao artery. 6. Right oommDa iliac 
artery. 6. Left lumbo-uenl oord. 7. Piobb muscle. S, Qangiiited cord of 
•ympalbBtio (right ude). 9. Inlenialiliie u-tery (cut). 10, Gluteal artery (cut). 
11. £i(ht tuttamal lilac artery. 12. Right luoibo-ucral cerTB. i;j. Obturator 
DBTTe. 11, Fint ButU neiVD. It. Oluleul nerve. IG. Pyriformit muicle 
(left aldv, But). IT. Obturator artery. 18, Seooud saorsl nerve. 19. Obtu- 
tttoT intmiuB musde. 20, PyriformiB mutcle (right lide). 21. Narre to 
laralBr anl moule, H. Sacral ple>ui. 23. Levator uui (cut). 2i. Third 
iiBnl carfe. 2fi. Bulb of urethra orerlaid by aooeleratur urias muaole. 26. 
Xerre to obturator intemui. 27. Tranarenui perinei inuicle. 28. Fourth 
Miral DfriB (out). 29. Dorul nerro of periU. 30. Viiceral brauchea (out). 
31. Interior pudonilal UBfe. 32. Fifth aactal Derve, 33. Small Bciatio Dorre. 
:i4, CoeeygBua nuiole. 36, Siilh or cocojgeal nerro. 38. Intenial pudio 
iiorTe, 40. Inferior hofmorrhoidal nerve. 42. Poatorior auporfluial perineal 
nerve, 41. Anteriut lUperGctal perineal netio, 40. Deep pcrmeal netrea to 
bulb and muacle*. 
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\ fonrtli nerve, or sometimeH the third nerve of the saeral 

plexus (Fig. 2), itself derived from the epinal cord, and 

theBe tpinal nerves are distributed to the base and neck 

of the bladder ; bnt the hypognstric jiletua from the great 

mpathetie cords (Fig. 2) — » plexus situated between 

I the common iliac arteries — supplies two large prolonga- 

I tions which descend into the pelvis, one on either side, 
to form two lateral pelvic plexuses, which communicate 
h a tew offsets from the first or two first ganglia in 
the sacral cord of the sjonpathetic ; and these pelvic 
plexuses, expanding over the sides of the bladder and 
rectum, or vagina, are distributed to the upper portion 
and remaining part of the organ, not supplied from 
the sacral plexus. Both sets of nerves — spinal and 

I sympathetic — eammunicale in the pelvic plexuses; and 
the sacral nerves, third and fourth, on either side, 
contribute branches thereto, aided by a filament or two 
from the second sacral nerve. Many ganglia are inter- 
spersed in each plexus, thus constituted, particularly at 
the junctions of the spinal and sympathetic nerves. 
The filaments from either plexus pass along and accom- 
pany the branches of the internal iliac artery, given off 
to the bladder, as already mentioned. The muscular 
bands, blood-vessels, lymphatics, nerves, and cellular 
texture, together form a second coat, overlaying the 
" mucous coat ;" while, externally, this " muscular 
coat " is partially invested with the peritoneum, form- 
ing the " peritoneal or serous coat," which, however, 
extonda over only the posterior half of the bladder, 
being reflected so as to leave the anterior half of the 
organ oncovered, or free of this investment. 
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DISEASED OF THK BUJLDDEK ^^U 

LigametUoiu wnne^tio^u. — The pfriioneum corering- 
the front of the rectum — or utcms, in the female — is 
reflected tiMkwardB over the posterior part of the 
□luler surface or base of the bladder, forming the reeto- 
rfgical poach or eul-dg-»ac, in that Bitnation ; thence 
carving npwards and forwards over the posterior snr- 
face and adjoining part of each aide of the bladder to 
gain the summit, it is again reflected to either side of 
the pelris; and lastly, from opposite the back of the 
pabes to the wall of the abdomen (Fig. 3), These peri- 




FlO t.—SiAe tirir of the rurtn at iita peWii in the mile, ihoniDr Ifae 
I. Sympbjiia puhla. 2, HUdder. 3. Becto- 

Ihs p»t<rior part of the bladder, ind fram the upptr part of the bladdri t« Iha 
■bdominal parieWa. 4. Ureter. 6. Vu dervreni sroaiiDg behind the ui 
e. VeiiniU aeninalii. 7, 7, S, S. PrutaW gland dirided longiludiDall]!. 9. Pro- 
•tatie porttcn of the nntbra. 10. Manibranoiu portion embrK(^d bj lh> eom- 
prrwor ur«lbrr miuole. 11. CommenceneDt of tbe eorpui apDiigioaua peoii, 
Higbulb. 12. ADUriortigamenU of the bladder. 13. The pelTie fauia reBecled 
'in the rectum. 11. An interrat belween (be pelrie faacia and triangalar liga- 
ment oooupied by a pleiua of Tslna. IS. The triangutir ligament. 16, Cowper'a 
gland. IT. Superficial perineal faieia aicending in fronl of the rwl of the 
|«nia to become uiutinuoui vjth the dartoa of (he Mratum (IS). IS. The btt 
lirnloogHl to the roetum. 20. Uwer part of the lerator uu. £1. k Ujer 
(uolA litualed belaeen the bladder and rectum. 
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toncftl reSexions are named false ligamenti of the 
bladder, and are five in namber : the portions of peri- 
toneum extending from the back of the pelvis to the 
lladder, and which bound the recto-vesical pouch, form 
posterior false ligaments ; the lateral reflexions, 
extending from the sides of the bladder to the pelvis, 
form two lateral false ligaments ; and the superior re- 
flexion gives rise to the superior or BU»iieiieori/ false 
ligament. But all these so-called ligaments represent 
one continued reflexion of the peritoneum, as con- 
ducted apparently by the course of the internal iliac 
Arteries, and their continuation, the obliterated hypo- 
gastric arteries in the adult. Guided by these vessels, 
and, it may be said, by the ureters, the peritoneum 
passes forwards along the sides of the middle portion 
of the rectum to the under surface of the bladder, 
thence up its sides to the summit, and so to the abdo- 
minal wall. In the latter situation, the obbterated 
uTwhni', a fibro-cellular cord passes from the top of the 
bladder, in the interval between the two hypogastrics ; 
and with them reflecting the peritoneum upwards, these 
three cords ascend along the Unea alba to the um- 
bilicus. The fr^ie ligaments of the bladder are pro- 
vtatic portions of the recto-vesical fascia, on either side 
of the pelvis ; four such portions of this fascia, or liga- 
ments, being recognised; two anterior, in front of the 
proatat«, and two lateral, at the sides of that body. 
Their derivation from tlie recto-vesical fascia, and their 
attachments as ligaments of the bladder, may be traced 
from the peldc fagcia. This fascia- descends from the 
(brim of the pelvis, and covering the upper part of the 




obturator intemuB muscle, as far as a white line ex- 
tending between the body of the pnbeB and the spine 
of the ischium, the &scial origin of the levator ani 
muscle (Fig. 4), the fascia there splits into two layers ; 




{Iltali, draum by J. T. G>vy.) 

— PelTic fsKii, iniide riew. 1. Eitemal 

■ment. 3. Barloriui miuele. 

6. Femoral uterj-, 7. Origiot oS recln 
8. Femonil Tein. 6. AcFtabulutn, parti; nmoTed. 10. Crunl 
fucu. 13, Pcctineui muiele. 13. Obluralor laacit. 14. Oimber 
15. Pudk vmkU and nerTea id a iheatli of fatcia. 16. Obtural 
nerve. IS. Fascial origin of levator aoi miucle (vtiit« lioe). 



one layer being continued downwards over the lower 
part of the obturator muscle, is thence named the 
obturator fasda ; the other layer, inclining inwards and 
downwards from the white line, passes as a broad 
expansion, over the upper surface of the levator aai 
muscle, to the side of the rectum, bladder, and pro- 
state, thus acquiring the name of the recto-vcsical fa&ciB, 
(Fig. 5). This visceral layer of the pelvic fascia assumes 
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li^mentfinB connections in the middle line. Attached 

to the buck of the body of the pubea, jnst internal to 

the pnbic origin of the levator ani muscle, the fascia, 

^H on either side of the pelvis, passes backwards, in front 

^H of the prostate to the neck, and adjoining part of the 

FiQ. 5. — TnmiTerse wetion of th» pelris, pattrioT ™w, (honing the diitii- 
bntioD of tlie pelTic fucia. — 1. Bladder. 2. TericuU uraiDili* at one ude 
(cut). 3. B«tiim. i. Iliac fucia, caveriDg in Lhe iliacui and |Mou muicl» 
(9), and lenaa\f a (faeitb for the exIrrDol iliM Tettel* (6). T. Antenar cerrical 
nerrc eicludMi IVoin the ahealh. S. Petiic faacU aplitUng into ths recto- 
TCiicitl and ebluntor Taicin. S. Bw[o-T«i£al fiuf ia. furaAn^ [he lateral liga- 
nnil of the bladder ud oho lide, and a ahath for the veaicd pleini of Teini. 
10. A layer of the fu<ia paHing between the bladder and the rectum. 11. A 
larer cnelonng the rectum. IS. Lerator ani muacle. 13. Obturator iotemui 
muicle, cDTcrvd in by the oblurator fascia, irbich also fonni a aheith for ths 
iDlemal pudir reiHli ■□<! nerve (11). 15. Anal (aicia ioTuting the undu 
■nrface of the laTitor aul. 

I bladder, in the shape of two roundish, strong, white 
r 1>ands, a right and a left, forming two anterior true 
ligaments ; while another portion of the fascia, broader 
I and thinner, passing back on the side of the prostate, 
I to the neck and side of the bladder, forms two lateral 
I true ligaments. The anterior true ligaments, therefore. 




1 



10 



DISEASES OP THE BLACDEB 



are better defined; and between the two is a cellala 
interval, in which lies the dorsal vein of the penis, c 
clitoris in the female. These bands of the fascia corasfl 
in the anterior fibres of the levator ani, the levatomj 
prostatse, which are spread over the prostate, here cIm 




iSeath, draitH bi/ J. T. Gray.) 
I aMtiwi ot the petvii, anterior tibv of the distribution oj 



ing the outlet of the pelvis; a continuation from tlu 
lateral bands completely eusheaths the prostate, as i 
rapsule (Fig. 6), an offset of which passing backwards 
encases tho vesiculffl seminalea ; and the rectal portion 
of the fascia, from either aide, passes inwards between 
the bladder and bowel, eashGathing the rectum and snp-j| 
porting the bladder ; but in its prolongations upwards J 
on these viscera the fascia gradually becomes mer^i'l 
cellular membrane, and is lost in tho thin pelvic fascial 
over the front of the sacrmn and pyriform musole^J 
where the vessels and nerves perforate it to reach tin 
bladder. 
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INTRODUCTION 

The mitht of the pelviit is closed in by the recto- 
vesical fasciiE of opposite sides, which, like the levatores 
ani muscles, form a partition, concave above, convex 
below ; this, however, is perforated by the rectnm and 
prostate, both of which derive Bheatha from the mem- 
brane in their passage through it. In the female, the 
recto-vesical fascia has the same arrangement, except 
that besides the rectum, the vagina, instead of the 
prostata, perforates and is ensheathed by it. By meana 
of the enshoathing prolongations of this membrane, and 
the corresponding attachments of the subjacent levatores 
ani muscles, the pelvic viscera are slung in the cavity 
of the pelvis, with an easy mobility upwards and down- 
wards; as the musculo- membranous floor rises, or 
descends, these viscera are drawn upwards, or tend to 
protrude towards the outlet of the pelvis iu the 
perineum. 

The relationg of the bladder to Burrounding parts are 
surgically very important. 

The anterior surface of the bladder, entirely free 
of peritonenm, is situated behind the body and aym- 
pbvsis of the pubea, and the triangular ligament in the 
|mbic arch. This latter relation of the bladder corre- 
Bponds to the anterior half of the perineum, in front of 
the anus ; or, in the female, to that smaller part of the 
vulva which extends between the clitoris and the orifice 
of the urethra. Above the pubes, the bladder, when 
diatended, rises to the lower part of the abdominal wall. 
At the lowest part of the anterior surface of the bladder, 
a narrow funnel-shaped portion, named the cervix or 
neck, is surrounded by the prostate gland, a body about 
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the size and shape of a horse chestnut, which transmits 
the first or prostatic portion of the urethral canal ; and 
the prostate, thus standing in front of this part of the 
bladder, intervenes between this organ and the lower 
part of the triangnlar ligament (see Fig. 1). 

Tlie base or inferifjr fundus, the largest and most 
dependent portion of the bladder, is directed down- 
wards, and inclined backwards according to the degree 
of distension ; it rests upon the rectum, its second 
portion, the vesiculse seminales and vasa deferentia 
intervening, and further back, the recto-vesical pouch 
of the peritoneum. This viil-de-sac, broad behind in 
the interval between the iliac arteries on either side of 
the rectum, narrows forwards, and is tucked, as it 
were, under the bladder. In front is a triangular 
epace, where the base of the bladder lies free of peri- 
toneum, and attached to the rectum by the recto- 
vesical fasciae ; the apex of this space touches the pro- 
state, its base behind is limited by the peritoneal pouch, 
and the sides are bounded by the vasa deferentia, and the 
seminal vesicles outside these tubes, as both converge 
forwards to enter the prostate gland (Pig. 7). Usually, 
the recfo-uesica! j)OHc/(. of peritoneum extends forwards 
to a point corresponding to about one inch and ii half 
from the tip of the coccyx, or about four inches distant 
from the anus ; sometimes, however, the pouch reaches 
forwards to the prostate, leaving no triangular space 
uncovered at the base of the bladder. In the fe-male, 
the base of the bladder rests upon the anterior wall of 
the vagina, and further back on the lower part of the 
ntems, these organs being placed between the bladder 
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and rectum. The utero-vegieal pouch of peritoneum 
extends forwards only as far as between the uterus and 
, bladder, tearing the vagina uncovered and adherent 
kiio the bladder at the fore part of its base. 




Fio. 7. — PotUrior upeclof the mils bUdder ; ths Mrmu eoTering i« nmared 
(boo tile unuculu- owl. — 1. Body of the bladder. 3. Puodiu. 
t, laTerior fnnduior bku. 4. Urachu*. 5,5, Uteteia. S,S. YmdctcrBDtia. 
7, 7. VeoculiE Hminalei. The liunguLu' uta, baonded b; the Tua dehrcnlia 
•sd (mwuIb Kmiiulu at either lid;, a dotted line aboTB, and the figure 3 
balpir, ii the (pace coimpondinK silh the trigooum Tesies. It ia thia pail of 
tb* bladder which ii pierced, in puncturing the bladder Ibmugh the rectum. 
TIw dotted line, rormiog the biue of thia tiiangulat area, oarka the eiCent of 
tbc nelfr'Taual told of peritououm. 



The posterior surface of the bladder ia in contact 

with the rectum, or, in the femalt, with the uterna ; bnt 

this surface of the bladder is (»vered entirely by the 

I peritoneum, reflected upwards from the rectal, or 

[, uterine, cul-de-me (Fig. 8). 

The sidee of the bladder are each crossed obliquely 
behind by the cord of the obliterated hypo- 
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gastric artery, passing forwards and upwards to tho'l 
summit of the organ. Beliind and above this cord, th» I 
peritoneal investment of the posterior surface is pro- T 
longed forwards over the sides of the bladder; but ia I 
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Fig. B.— Female peltia and side view of the ™wra.— 1. Symphyiii piibU. 
2, Abdominal parieles. 3. Mons VonBris. 4. Urinary bUddtr, 6. OriBoc <•( 
tbe left urelei. 6. Cinal of the urethra. 7. Mcatua arinariuB. B. Clilsria. 
with prepuM, dirided thrnugli the middle. 9, Left n I'm pha. 10. Left labium 
mnjoi. 11. Ueatua at the Ta^na, nairowed by the cantrBctiaii ol itt 
■phineter muaclo. 12, 22. Oanal of the ragina, ihowing bIbo the tHUiiTer»e 
rugie. 13. Thick wall between the baie of tbe bladder and the Tsgina. 11. 
Thisk wall betwicn the Tagina and the reclum. 16. Perineum. 16. Oa 
uMri. 17. OerTii uteri. IS. Fundus uteri. 19. Kectum. 20. j 
tipper part of the rectum, with ita iuieBtment of the peritoneum. 23. Utaro* 1 
veiieal fold of the peritoneum. The reota-TBgiual fold ia abown between tlw T 
rcotom and the poiteriar wall of tbe Tigin*. 21. Superior felte liganunl a' 
the bladder. 26. Laat lumbar Tcrtebnu 26. Saoium. 27. Coceyi. 

front of the cord, which reflects the peritoneni 
the aides are uncovered, being, however, here supported^ 
by an expansion of the recto-vesical fascia. Tbisa 
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otherwise uncovered portion of tlie bladder, on either 
side, is in immediate relation to the iiretcr wliich trans- 
mits the urine from the kidneys into the bladder, and the 
«a* (ff/i^rcn* or escretorj- duct of the teetis (Fig. 1), The 
oreter, a tube like a white band, having descended into 
the pelvis across the common or the external iliac artery, 
it curves downwards, forwards, and inwards in the pos- 
terior vesical ligament, arching below the obliterated 
hypogastric artery, to gain the lateral aspect of the base 
of the bladder, which it enters about two inches and a 
half from the prostate gland, and rather less than that 
distance from the ureter on the opposite side; the tubes 
penetrate the coats of the bladder obliquely for nearly 
an inch, passing throngh the mnscular coat and then 
between it and the mucous coat, to open upon the inner 
surface of the bladder by two obliqne slit-like aper- 
tures. The vas deferens, a smaU round cord-tube, one 
on each side, having entered the abdomen through the 
internal abdominal ring, this cord curves backwards 
and downwards on the side of the bladder, to near its 
posterior surface, then crossing the hypogastric artery 
and the oreter on the itin^r side of that tube, the cord 
turns forwards along the base of the bladder, lying to 
the inner side of the seminal vesicle, where, becoming 
Enlarged and sacculated, the vaa deferens enters the base 
of the prostate gland, there joining with the duct of 
the seminal vesicle to form the common ejaculatory duct. 
The viwuler geminalea (Fig. 1), one on each side, are 
narrow, club-shaped, sacculated bodies, the large end 
being directed backwards, and extending to about two 
and a half ioches in length. Consisting of a convo- 
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luted tube, encased in an offset t of tlie proetatw 
portion of the recto-vesical fascia, each vesicle lies on 
tlie outer side of the vas deferens, and converges from 
behind forwards to the prostate. 

In the female, the nrcters pass along the sides of the 
c uteri and upper part of the vagina to reach 
bladder ; and the vasa deferentia, veaiculiB eerainali 
and prostate gland, are absent. 

The summit or superior fundus of the bladder, 
covered behind by peritoneum, is free in front, where 
that membrane is reflected upwards to the abdominal 
wall by the three cords already mentioned, namely, the 
two obliterated hypogastric arteries, and the nrachus 
in an interval between them ; this anterior and un- 
covered portion of the summit looks towards the abdo- 
roinal wall above the pubes. Convolutions of the 
small intestine rest upon the top of the bladder, and 
sink down behind its posterior surface into the 
peritoneal ponch, recto-vesical, or utero- vesical, cul-de- 
sac. 

Internal mrface of the bladder. — The inner Burface 
of the mucous coat of the bladder presents certain 
characters worthy of notice, and some peculiarities 
which mark the interior. 

The mucous membrane is soft, and smooth, and of a 
pale rose colour; it is studded with minuto follicles, 
most numerous near the neck of the bladder, and the 
whole surface is covered with a spheroidal epithelium. 
The vesical mucus has, it is said, an alkaline reaction, 
and contains alkaline and earthy phosphates. The 
membrane — having these characters — is loosely attached 
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lEe mascol&r coat, hy means of tlie snb-cellnlar 
I layer ; go that when tlie bladder is empty, tlie sarface 
t generally ia thrown into email internal folds or 
I wrinkles, and when distended, there is some tendency 
I to protrusion in the intervals of the moscnlar bands. 
The inferior fundus is the most capacious and 
mt part of the bladder ; in front, it presents a 
I tnsngular space, — the t-n<]one vesieal ; situated 
unmediately behind the orifice of the orethra, the apex 
of this space ia directed forwards to that orifice, and 
the base is a transverse line slightly curved forwards, 
between the orifices of the two nreters, which form the 
posterior angles of the space ; while the sides are 
marked by two linear ridges passing obliquely back- 
wards and outwards from the urethra to the ureters, 
and which correspond to two small fasciculi of mus- 
cular fibres,— the mnsclea of the ureters, lying under 
the mucous membrane. These muscles arise from 
behind the middle lobe of the prostate, and pass to the 
oblique slit-Uke openings of the ureters ; they may, 
therefore, so act upon these openings, as to main- 
I fcain their obliquity and thus prevent any refiux of 
I urine into the tubes; or, by drawing their apertures 
['downwards, may facilitate the flow of urine into the 
■ bladder. The trigone — having the boundaries already 
Ixoticed — corresponds to the triangular apace at the 
1 hose of the bladder, which lies between the prostate in 
I front, and the peritoneal pouch behind, bounded 
I laterally by th« vasa deferentia and vesiculfe semi- 
I sales ; but the triangular space within the bladder ia 
^of even more limited extent, measuring from the apex 
2 
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ttHfiiHt tA Iki« f^ri^u. Wben eatinir 
ittM Mtiuf^'^ trMiu;uiii'vm of urine, h is reduced 
Ifitrilifiiim alw, Mul it tbcD has the shape of s 
UKKMlNr MM', HiiitmiMi iu frcnt anil behind 
lUrimiini 'liiWiiWHrd*, rvntinff on tbe rectom, and 
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apex readies upwards to behind the Bj-mphysia pubis, 
BO tliat the aac lies against the triangular ligament, 
and sank down entirely within the cavity of the pelvis. 
When vtoderahlij distended, — as was supposed in de- 
scribing the relations of the bladder, — this sac assumes 
a. circular form, with the corresponding dimensions of 
about three inches in width and five inches in length, 
the organ holding about a pint ; but its axis remains 
nearly vertical, and it is still contained within the 
pelvic cavity. When f\iVy distended, the bladder 
acquires an ovoidal or egg-shaped form, curved also 
somewhat, and compressed, from behind forwards, thus 
becoming slightly concave in front and widened from 
side to side; the organ has rotated on its transverse 
axis, the base being directed downwards and back- 
wards on the rectum, or vagina, and the summit look- 
ing upwards and forwards, — its long axis, therefore, 
inclining in an oblique line drawn from the cpccyi to 
some point between the pubes and the umbilicus ; the 
bladder rises in the direction of this line, out of the 
pelvis, until its summit touches the wall of the abdo- 

above the pubes, in the hypogastric region, at a 
varying according to the state of distension. 

elevation of the bladder proceeds from the neck, 
which, owing to its true ligamentous attachments, and 
connection with the urethra, is a tolerably fixed point. 
The fnnnel-shaped outlet still remains the lowest 
portion in front, but it is elevated relatively to the 
prostate, the inferior fundus also rising to a higher 
lever, is relatively less dependent ; while externally, 
the peritoneal pouch recedes to some extent from ihv 
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base, thus presenting & lar^r triangular space againflt 
the rectum, and the summit of the bladder, in front 
of the anperior peritoneal false ligament, is more 
exposed, or comes in contact with the wall of the 
abdomen above the pnbes. 

The age of the subject examined muBt not be over- 
looked in noticing the relative anatomy of the bladder. 

In infancy and youth, the neck is the lowest portion 
of the bladder, — ^lower than the inferior fundus ; the 
prostate, in front, around this portion, is of much 
smaller size or rudimentary ; and the bladder lies 
partly in the cavity of the pelvis, but projecting up- 
wards more or less above the brim into the hypogastric 
region. 

In old age, on the other hand, the inferior fundus is 
even more capacious and dependent than in the adult, 
and any enlargement of the prostate will increase this 
proportionate difference ; so that if the finger be 
introduced through the neck of the bladder, as in 
lithotomy, the fundus is felt inclining downwards, and 
Fia the prostate projects upwards, the finger must be 
hooked downwards to reach the fundus. 

In the/fmra/e, the prostate being absent, the inferior 
fundus is less relatively dependent below the neck of 
the bladder, but the capacity of the whole organ is 
ptThnps larger than in the male ; and its width from side 
to side is greater than its height from base to summit, 
which is the longer diameter in the male subject. 

Pkostatk GiAND, — By an intimate association, both 
pathological and surgical, we are led from the anatomy 
of tho bladder to consider the structure and relations 
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of the prostate gland. We proceed therefore to notice, 
Buceessiveiyj the situation, shape, size, position, and 
relations of this organ ; then, its structure, and lastly, 
the prostatic portion of the urethra. 

The prostate, an organ peculiar to the male subject, 
is a firm glandular body, gHiiated at the neck of the 
bladder, which it surrounds, and the commencement of 
the urethra passes through it (Fig. 9). This body is 
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Fra. 9. — LoB^todiaal (Mtiiin oT Iba bladder, fntiiklB gtaod, md ptnU 
I. DiaohB*. 2. Bfclo-TMickl fold of peritonemii. S. Orifce of the rigbt 
uMer. i. Slight ridge formed bf the miiHle of tb« UHler. 6. Kcok of 
the bladder. S. ProtUtic portiaaof the nrethn. 7. Pnitate gluid. 8. Com- 
DOB FJaOdUlarf ducL 9. Bigbt tmjcuIi teminilii: *u deforeBB nit >bon. 
10. HEinkruioUi portion of tbo nrethr*. 11. Cowp«t'« gland of Ibe right nde, 
with ita diuL II. Bulbout portion of the urethra. 13, Foms omicularu. 
\i. CoTpoa MTcnuaum. 15. Bight enu penk. IS. Portion of the leptiim 
peetinifenor. 17. Clam pmii. 18. Corona glandii. 19. Ueatui uriauinl. 
SO. CirpD* qMMvioaun. 31. Bulb of the (Drpui ipoDgioiutn. 

placed deep in the cavity of the pelvis, and looking 
towards its outlet in the perineum ; it lies below the 
eymphyeis pubis by half an inch or more, and behind 
the triangular ligament at its lowest p&rt ; standing to 
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front of tLe neck of the bladder, adjoining its base, the 
proBtato thence derives ita name (Trpoiorii^ii, to stand 
before) ; and beneath it rests on the middle portion of 
the roctuBij just above the terminal portion, — about the 
depth of one inch and a half from the anus, where the 
bowel turns downwards to the anal aperture. Her*,; 
therefore, the prostate is accessible from the surface 
the perineum. 

The shape and size of this bodj resemble the 
form and dimensions of a horse-chestnut. Its shape 
is that of a truncated cone, compressed from above 
downwards ; the base being turned backwards to 
the bladder, and the blunt apex forwards to the 
triangular ligament and the membranous portion of 
the urethra. The anterior, or upper, surface, — accord- 
ing to the position of the body, — is somewhat convex, 
and marked by a slight median groove ; the under 
surface is lai^r and flattened, it also presents a 
median furrow, thus indicating a division of the gland 
into two lateral lobea. "Oie base of the prostate, ita 
thickest part', is notched in the middle and under 
aspect of the gland ; and this posterior notch receives 
the common ejaculatory ducts, above which, and in the 
interval betweeu the lateral lobes, is placed a small 
rounded or triangular portion of the gland,— the third 
or middlo lobe, transversely connecting the two lateral 
lobes, and which lies beneath the neck of the bladder, 
just behind the uvula and the adjoining commence- 
ment of the urethra. The aides of the prostate are 
convex, and the apex is truncated. In respect to the 
; of this body, It varies bo much according to the 
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I'age of the gnbject, tli&t the average dimensions muEt 
l>e taken as found in the adult. The measnrementa in 

I three different directions may thus be stated: from 
apex to base, one inch or rather longer ; transveraely 
at the base, its widest part, about one inch and a half 

1 and in depth or thickness, about one inch or rathei 
leea. Consequently, an iuciaion having an oblique 
direction downwards and outward?, from apex to base, 
ID the lateral part of the gland, will be the longest 
section of which the prostate admits. But in infancy 
and youth, the gland Is rudimentary or of small size. 
Teas, after middle-life and in old age, it may 
nndergo considerable enlargement. The weight o 
this body averages from half an ounce to an onnce 
but this, like its size, varies with the period of life, 
and in different individuals of the same age. 

The jwsifttm of the prostate, or its attitude, musf 
necessarily change, with the position of the pelvis, — in 
the recumbent or the erect state of the body. When 
recumbent, the pelvis has that position in which, a 
line drawn through tho prostate, from apex to base, 
would be directed obliquely downwards and back- 
wards ; the upper surface inclining backwards, and the 
h3wer surface somewliat forwards, the more so as tho 
pelvis ia elevated ; and this corresponds with the 
position in which the prostate is generally submitted 
to surgical examination, or operation, in connection 
with the bladder. In the erect state of the body, the 
axial line of the prostate falls from the oblique to 
pearly a horizontal direction ; and when the trunk is 

L inclined forwards, so as to present the fundament 
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backwards, the prostate, its under surface, tarns 
it in the latter direction, — thus correaponding to the 
position in which the gland may be examined with the 
finger through the rectum. 

Certain relations of the prostate to surrounding parts 
have already been noticed incidentally, with reference 
to the neck of the bladder, the pelvic cavity, and 
rectum. Thus, the base of the gland, around the ni 
of the bladder, receives also the common ejaculatoi 
ducts, and it limits in front the triangular space which 
is free of peritoneum at the base of the bladder; the 
apex of the gland touches the triangular ligament and 
the membranous portion of the urethra, in the pubic 
arch, about half an inch below the pubea ; and ita 
under surface rests upon, and is closely adherent to, the 
rectum, just above its terminal portion, which turns 
downwards to the anus. This under surface of the 
prostate, and its base, may be felt by introducing the 
finger through the anus into tlie bowel. The remain- 
ing surfaces have special relations to the recto-vesicol 
fascia. Thus, the upper surface of the prostate, below 
the pubic symphysis, is covered by the two strong, 
roundish bands, which form the anterior true. ligaments 
of the bladder, with the dorsal vein of the penis lying 
between them j while the sides of the gland are 
covered by the broad and tnembranotiB lateral true 
ligaments of the bladder. 

But in addition to these fascial prolongations, thus 
disposed, the remainder of the prostate receives an 
investment from the same fascia ; forming altogether r 
complete sheath or capsule which envelopes the gland 
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(Fig, 6). External to this capsule, t!ie sides of the prostatfl 
are overlaid by tbe anterJcir fibres of the levatoree 
ani muscles, one on each side ; which paseing down from 
the Bymphysis pubis, and spreading over the sides of 
the gland, unite together in front of the rectum, in the 
central tcDdinoaa point of the perineum with the fibres 
of the external sphincter of the anns. Thus the 
prostate is elnng by the levatores ani muscles, just as 
the rectum, and the vagina in the female, are also 
slung by these muscles ; and these anterior portions of 
the muscular fibres, which are sometimes defined by a 
cellular interval, have been named levalorei pronlata. 
In old persons, the rectum may have become much 
dilated above the anus, forming a pouch, which rises 
up and wraps around either side of the prostate, so as 
to enclose this body, except at its upper surface. 

The structure of the prostate gland was bo far 
noticed in describing the shape of this organ, that it 
was seen to consist of three lobes ; two lateral, of 
eqnal size, separated only by a median furrow on the 
opper and lower surfaces of the gland, and by a notch 
at the base ; within which interval is placed the middle 
or third lobe. The mass of the gland, having this 
lobed arrangement, is encapsuled within a fibrous coat, 
consisting of two layers ; an externa! dense layer, or 
an ensheathing prolongation from the recto- vesical 
fascia, as already mentioned ; and an inner, thin, 
membranons investment, which sends processes into 
the interior of the gland, snpporting its substance. 



Between these two layers of I 



capaulc, a jilcjrug of 



lj>ein», the prostatic plexus, is enclosed. The substance 



of the gland has a reddish or browniali coloar; its 
texture is tpoagj or firm to the tonch, ahhoagh not 
BO dense as when felt throngh the fibrons coat, tdtfa 
perhaps also the thickness of the rectum interrening ; 
and it yields or lacerates onder pressure with the 
fioger, — Bplitting in the direction of its grain, the 
prostatic dacts, as when, in the operation of lithotomy, 
the prostatic incision is enlarged by introducing the 
fiiiger into the bladder. The glandular substance 
consists of nnmeroos, small terminal follicles, which, in 
the form of clusters, surround and open into the 
elementary ducts ; these, having a branched arrange- 
ment, onite into the eicretory ducts, about twelve to 
twenty in number, which open by as many orificea 
npon the floor of the prostatic portion of the urethra. 
The epithelium in the follicular terminations is squa- 
mooB, and in the ducts, columnar. Section of the 
gland shows the ducts, which appear as white lines or 
minute apertures, according to the direction of their 
diriHion. Richly supplied with blood-vessels, the 
arteries are branches of the vesical, hsemorrhoidal, and 
podic arteries, which passing into the substance of the 
gland ramify and form a capillary network around the 
ducts and clusters of follicles ; the prostatic veins 
form a plexus around the gland, between the two 
layers of its fibrous capsule, and this venous plexna 
communicates in front with the dorsal vein of the 
penis, but behind with the plexus of veins at the neck, 
base and sides of the bladder, thence passing into the 
internal tliac veins. This continuous plexus of veins, — 
prostatic and vesical, — becomes enlarged in old sabjects. 
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and is ofteD tlie sonrce of troublesome hfemoirliEtge 
when wounded in lithotomy. Lymphatic vessels, with 
the veins, ramify beneath the dense external layer of 
the fibrous capsule. Nerves are derived from the 
pelvic hypogastric plexuses on either aide of the 
bladder, prolongations from which form the prosialie 
jplexua of nerves. 

The prottalit Jlvld, or secretion of the gland, mixed 
with the seminal fluid, is discharged in the act of 
1. But the nature of this fluid in itself, is 
,BOt well known. After death, when fresh, it has a 
'milky white tint, an acid reaction, and abounds with 
;|[rantdar matter and epithelial particles, squamous and 
oolamnar. 

Ueethra. — The urethra is a membranous tube, which 
extends from the neck of the bladder to the end of the 
penis. The length of this tube averages nine or ten 
inches, when the penis is flaccid, buc admits of some 
elongation during erection of this organ ; the diameter of 
the tube varies in different parts, being about a quarter 
ot an inch at its widest part, — the centre of the prostate. 
The urethral tube consists of mucous membrane, with 
an outer layer of sub-mucous cellular and elastic tissue ; 
bat it is supported also by the structures through which 
it passes, and by certain muscular expansions. Lying 
in the middle bne, the urethra passes from the bladder 
through the substance of the prostate gland ; then, 
becoming simpiy membranous, the tube penetrates the 
triangular ligament, under the arch of the pubes ; where, 
entering the spongy structure of the penis, it is con- 
tinned to the end of the glans and opens extemalty aa 
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the mealui v.rinanua. The direction of the urethral^ 
canal, in its course forwards, ia that of a double curve ; 
the prostatic and membranoua portions, and the com- 
raencement of the spongy portiouj or its bulbous part, 
together form a curve, downwards, forwards, and 
upwards to the front of the pubesj from which point, 
the remainder of the spongy portion descends in the 
penis. This double curve, however, depends upon the 
state of the penis ; for when this organ is erect, or 
raised upwards towards the pubes, the second curve 
forma with the first, a single curve, thus continuing the 
concavity of the curve upwards. The urethra performs 
the excretory function of transmitting and discharging 
the urine from the bladder ; but it also transmits the 
seminal fluid in sexual intercourse. 

The three portions of the urethra, already indicated, 
eacli demands a separate notice. 

The prostatic- urethra is that portion of the tube which 
extends from the vesical orifice to the membranous 
portion, about a line behind the triangular ligament, — 
its posterior layer. This portion of the urethra passes 
through the prostate gland, from base to apex ; lying 
at first above the middle lobe, and afterwards nearer to 
the upper than to the lower surface of the glnnd, by 
about two thirds of its substance below the urethra. 
The common ejaculatory ducts also converge under the 
base of the prostate, forwards and upwards, lying side 
tiy aide for about an inch, between the middle and 
htteral lobes, and then pass through the gland to open 
on the floor of the prostatic urethra. This portion of 
the urethn has a fusiform or spindle Bbspe, being 
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widest in tte midtUe, and constricted somewhat before 
lud belimd (Pig. 10). Its length ia about one inch and 
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tun* of 'the ejunilaturj duets. S, S. OpeDisgi of the proMatic durla in the 
pnalatiD liDin. 9, 9. Latenil kbt* of the proaUte glaod. a. Membnnoiu 
portiDD of the arelhn. 6, i. Cowprr'i glinilt. f, r, Openini* of the dnoli of 
Cvwper'a (taodi. J. CommeDCcmenC of the bulboui portion of the Bietbn, 
t, I. Upper nufaee of the bulb of the ooq)ui ipongiatuni. /./, Cran pcnia. 
f, f. CupB* t«*eni«uin. h, Spon^ portion of the nnthn. 

ft quarter ; ite breadth behind, at the neck of the bladder, 
is about a qoarter of an inch, in the middle, it widens 
to a line or two moro, and in front, at the conunence- 
inent of the membranons orethra, the canal 
again to rather less than behind. It is the widest 
and moBt dilatable portion of the whole urethral 
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canal, although least extensible at the neck of the 
bladder. The mocoas membrane of the prostatic urethra 
presents slight longitudinal folds, in a collapsed state 
of the passage ; but a median ridge of mucous mem- 
brane and thickened sub-mucous tissue projects in the 
floor of the urethra ; extending from just in front of the 
little elevation, uvula veaicfe, at the vesical orifice, and, 
gradually rising to a peak, it subsides rather abmptly 
towards the membranous urethra. This ridge is about 
three quarters of an inch in length, but only a line 
and a half in depth, at its highest point. It is variously 
named ; the crest of the urethra, or crista tiretlirte ; more 
commonly, cajmt galUnagi/iis, or vcrv montavum. On 
either side liesa depressed portion of the canal, the ^ii'osfah'c 
sinus, in the form of a longitudinal groove, andsomewhat 
deeper behind at the vesicle orifice ; the floor of either 
Binos is beset with numerous small apertures, the openings 
of the prostatic dncts from the lateral lobes, while those 
of the middle lobe open behind the central crest. In 
the crest, just in front of its peak, a small recess or 
rul-de-sac passes downwards and backwards between 
the lateral lobes, and beneath the middle lobe ; at its 
orifice in the urethra, this cul-de-sac is about a line in 
width, but it enlarges to double that size at its fundus, 
a depth of about a quarter of an inch. This recess in 
the central crest is usually named the sinus pocaiaris ; 
also the vesica proslatica, or the vtricle, as being probably 
the analogue of the uterus in the female. It receives 
the two common ojaculatory ducts, which open by two 
narrow slit-like apertures upon or within the margins 
of the cul-de-sac, one on either side, or sometimes at 
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le bottom of the fundus. Nnmprous small glands bIbo 
open within this recess ; and the crest has been fonnd 
to contain erectile tissue, whereby, perhups, when dis- 
tended with bloodj this central eminence may prevent 
may retroversion of semen into the bladder. 

The membranous urethra reaches from the apex of 
the prostate to the bulb of the corpus spongiosum. 
It passes through the double membranous layer of the 
triangular ligament in the pabic arch, about an inch 
below the symphysis (Fig. 11), hut this portion of the 




10. It.— The pnbicurb uidperioM! fiiecU>. 1, 1, 1. The luperfidal perineal 
a diiided bj a a-ihapfd inciiion into three flapa ; the Uleral flapi ire 
sd orer the nmiu of the pnbei and iMhium oo i-itber ude, to whidi thej 
•n Bnslj MUcbed ; CbE poiterior Sap ii mntiDUoiu vitb the deep perineal 
~ (da ST Iriu^lu UgimeDl, 2. Tbe triangular ligameot of Camper. 3. Open- 
iOS (or the pimagt of the menbruioui porlion of the urethn, pniioui lo the 
•Btnnoe of the latter into the bulb. 4. Two projecliDna o( the triangular Eifa- 
Bent oomipanding with the poulion of Cowper'i gluida. 

urethra extends backwards for about a line behind the 
ligftment, to the apex of the prostate, and forwards, & 
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little in front, to the bulb. Having a carved direct 
upwards, tlie greatest length of the membrani 
urethra measures not more than three quarters of 
inch in the concavity, the convexity ia even leas, being 
overlaid by the bulb in front ; and its diameter is less 
than that of any other portion of the urethra. The 
tube here lies ovtr the end of the rectum, but 
separated by a cellular interval, where the bowel turns 
downwards ; above, the dorsal vessels and nerve of the 
penis penetrate the triangular ligament ; between the 
two layers of this ligament, the membranous urethra 
ia embraced by the compressor iirelhra muscle (Fig. 
12), consisting of two layers of transverse muscular 
fibres, one above, and one below the tube, attached 
to . the ramne of the pnbes on either side, and some 
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Fio. IS.— Foalerior liew at tbe pubei, with put of bliddgr snd unl 
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6. PortioD a( tlio [undug und neck of tha bladder lud open. 6. PrcnUte ^ 

7. TnniTene Gbre> of Ihe compreisor urethra], pouiiig abnTa (be U 
3. Similu Bbres pouisg b^neatb tbe csnil. 
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Oirinilar mnscular fibres surrouud this part of the 
urethra. Jnst beneath, and under cover of the lower 
band of fibres, are situated Cowper's glands ; two little 
bodies, like peas, of a yellow colour, one on either aide ; 
above, lie the arteries of the bulb, one on either side, — 

f about half an inch above the base of the ligament. 
The spongy portion of the urethra extends from the 
membranous part, at the bulb, to the external orifice, 
at the end of the glans penis. Continuing the cnrve 
of the membranous urethra up to the symphysis pubis, 
and then descendtug in the pendent penis, on its under 
Borface, this portion of the urethra is enclosed in the 
corpus spoD^osum. It is the longest portion of the 
^^ irhole urethra, measuring six inches, more or less, 
^B>iwoonling to the length, and state of the penis ; its 
^B^iameter ia somewhat dilated in the bulb, — as the 
Imlboui iinut, and again in the glans, — forming the 
fosta navictilarU ; and in both these parts, the floor of 
the passage is most dilated. In tho interval between 

t these dilatations, the spongy urethra is of smaller size, 
about three lines in diameter; and at the external 
orifice) the urethra is even more contracted, that being 
file narrowest point of the whole tube. 
In the course of the urethral canal. It should be 
observed that its size or diameter varies; there are 
three dilated parts ; the prostatic sinus, the bulbous 
einus, and the fossa navimlarU in the glans penis, and 
of these, the first named is the widest part of the 
whole canal ; other parts are more or less narrow, and 
the narrowest is the external orifice in the glans. The 
^Rp>rm of the canal is of lees practical consequence^ but a 
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ppction differs in different parts of its extent ; in the 
prostate, it has a triangular shape, with the apex down- 
wards j in the membranons, and epongy portions of the 
passage, a transverse opening, — except in the glans, and 
at the urethral orifice, which presents a vertical fissure 
opening,^ — meatus urvnarius. 

The miieous membrane of the urethra is a prolongation 
of the geni to -urinary ; being continuous with that of 
the bladder, ureters, and kidneya, and with offsets 
lining the prostatic and ejaculat-ory ducts. The ducts 
"f Cowper'a glands pass forward in the membranous 
portion, beneath the raucous membrane, to the extent of 
an inch or more, and open by two oblique pin-hole 
apertures, in the floor of the bulbous portion of the 
urethra, at its fore part. The urethral mucous mem- 
brane has a reddish colour, but is paler in the prostatic 
portion ; throughout its course this membrane is 
loosely connected by sub-mucous tissue to the corpus 
spongiosum or erectile structure which encloses the 
tube ; so that the mucous surface of the membrane 
presents longitudinal folds, which, however, are effaced 
when the canal is dilated during mictiu-ition or by the 
passage of an instrument. Numerous mucous follicles 
and lacunee stud the surface, especially along the floor 
fif the urethra, and in the bulbous part ; but, the 
largest, — lacuna magna, is situated in the fossa navi- 
cularis, on its upper surface. These openings are 
directed forwards, towards the outer urethral orifice ; a 
larger one than usual may, therefore, offer some 
hitching impediment to the passage of a small-e 
instrument along the urethral canal. 
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The corpvt gpon^osum is that erectile stnicture 
which enrrounds the urethra, from the end of the 
membraDoas portion to the external orifice of the 
urethra. Commencing just in front of the triangnlar 
ligament, — rather behind the converging crura of the 
corpora cavernosa, which chiefly form the body of the 
penia — the corpas spongiosum appears in the shape of » 
flattened ovate extremity — the hulb, projecting back- 
ivarda beneath the membranooa urethra, in front of 
the triangular ligament ; continued forwards as h 
cylindrical investment of the urethra, the corpus 
spongiosum lies in a groove or furrow on the under 
surface of the corpora cavernosa, at their junction in 
the middle line ; but at their anterior truncated end, 
ihe spongy body enlarges over them and forms the 
glans penia. Around the vertical orifice of the 
■ urethra, the erectile structure forms two small lips, 
which when turgid with blood, as from congestion of 
' the mucous membrane, constrict the urethral orifice to 
Mm smaller size than even in it^ neual state. 

ITie mtmcleg of the uretiira and penis are ; the accele- 
rator urinae or ejaculator seminis, the compressor 
■iiretlme, already uoticed, and the erector penis. 

The actcleralor urinif has an important relation to 

urethra. This muscle is a flat e2^aiision of 

iDDScnlar fibres under, and around the urethra, or 

irpus spongiosum, and extending from the bulb 

the junction of the corpora cavernosa, at the 

Veonverging crura (Pig. 13). The muscle arises from 

the central tendinous point of the perineum, situated 

nnst below the bulb of the urethra — a point which alsu 
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giTM stUdimcnt to the spliracter ftsi, and to t^e two 
truwrene miucles of tbe perineam ; from this point, a 
teodinoiu npb^, in tbe middle line, gives rise to Besby 
fibre*, thus fonning a symmetrical bipartite muscle, 
which orerlajs the bulb and adioitung part of the corpus 
KpongjoaiUD ; the two halves of ibe maacle, for tbe most 
part, pan roond tbe spongy orethra, and are nnited 




fio. ia,>~HDMl«a(th> pfriDium. 1. Aacelpruom ni 
on Uig MTpiu fpongionim pvnu. 2. Corpui ciirerDMum of oi 
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i. TriniTemu ptriaci of out lidB. &. TriuEulir apice, 
u triugulir ligiment i> kid, 6. Sphiocler uii ; iu intcnar 
■ilrroil]* Bill off. 7. Lnrttor lui of the left aide ; tbe ietf ipioi betwwn Uie 
lub*mltf of llw iHihlun (B) ind the anui, U the iichio-rsoWl foim ; lbs ume 
Inttt it twn oa the uppoiile tide. 0. Spiae of Ibe iwhium. 10. Left ca«f gem 
muMlc. Tbe bauailuiM of the perineum ua veil eihibitgd in ihia engnring. 

above by « tendinous aponeurosis ; but a band of 
anterior fibres, on cither side, embraces tlae corpus 
cavomosuro, at the junction of the ctub, and are inserted 
into a fascia on the dorsum of the penis, over the 
dorsal vosscls und nerve. The action of tbe urethral 




IHTBODCCnON 



portion of this moscle is to expel any fluid, urine or 
f^emen, from the urethra, at the same time aiding in 
maintAining the turgcscence of the gl&ns penis ; while 
the two penile bands of fibres will aid in maintaining 
the erectile state of the whole organ. 

The arierict of the penis are branches of the internal 
pudie artery (Pig. 14) ; namely, the two arteries of the 
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Pie. II. — Attiiiu or the perineum. Buperficul arteriei on the rigbl lide; 
dctii irteriM on the itfL I. Fepii : cnu penu of the left tide cat. 3. AcceU- 
nlar urine Diuicte. 3. Erector penii loiucts. 1. Aiiiu,irith ■pbiDCtermuKJc 
6. Bunui ol itchium lod pubu. 6. Tubersiilj of Uchiuni. 7. SmiU ucro- 
Kutic Li^mrat- S. Coccyx. 9. InCcrakl pudic Artery, rnmiDg the epLut; of 
the iechium ud enteriDg the peiincum. 10, Inrerior biemotihoidi] bnncbe*. 
II, Supcrficulii petioei erteiy, giriDgoff the truivena trtery upon the tniu- 
(pntu periaei muMle. 12. The ume anery on the left ode, eoL 13. Ailerf 
of the bulb. 14. Aiterj of the corpu cuTctnoeuiD ind the doiwl ■rtarf of the 



bolb, distributed to the erectile structure of the corpus 
spongiosum, the dorsal artery, suppljring the gluts 
penis, and the two arteries of the corpora caremosa, 
distributed to the erectile stmcture of these bodies. 
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fi— ih htriag fmutntwd tWftwc—t «Hh» ^—gy 
im4 €» Wf »aw badiM, tfcef laKfy m • cififciy art- 
m«lr, wppMted bf Ommm ^ulurngmtiuam Erm At- 
•4kM«|p, or IrwbftenlB ; wbidi, ia the ^ip* d luidji 
•ni tordtf m M direetioM, mtvob the iheatfa, lean 
hMAT'ifBbaMlar tpseei. A nediaa filntm* pardtiaB, — 
Mfimm pMUnifonM, aepsratcs the two corpora cBTeraoea; 
\mi tk« ly/ink'Itkc cltrfui of this Beptom, p»0siiig from 
lltit Aiim\ Ut iho nrcthrft] niArgin, allow k free r&sfiilsr 
iitt«n!Oininnniuttion,i'XC(tpt &t the root of the penis where 
lliM Mi[ituin til untirL-. CompatiioD vmie to each of the 
(W(t jiftirH ii\ nrU'rivH, form renoga plexueee, which occupy 
(It" iiiMT-lntlfirctilnr apactia, in the spongy and cavernous 
li'i(lk'K) Siai the veJiiH in the spongy etructore do not 
■»im til tin junto with thuHOof the cavernous structnre ; the 
liitiir-trMhnuiilnr vuins, for tho most part, emerge from 
I'lii) hiilb, Nnil cnroniouB bodion, at the root of the penii', 
iiliil oiitor tho proHtatio plexus; while the doreal Toin, 
■>oiiilii(( Fr'nii Iho pliuiB, and lying with the artery in 
tliii ifroovo on the back of the penis, also enters the 
|irniiiiitli> ploxiin of viMns. 

/i)/iii;i/"('t('(i proceed from the urethral mucons mem- 
lii'mi«>, thnl (if Hit' filniiH nlno, and from the skin of the 
prfpudr, UN n net-work, from which emergent veseeU 
iilitor tho (u^tiinivl lyinplmtic glands; but some dtep 
l;iii)thnlioN, {v\y\\\ Iho niKingy nod cavernous bodi< 
)WM iiuilpr tli« pubio nrch to the Iyinph»tica in 

ii¥*vt» arc ta{^i«d to th« penis, oorresponding to 
nHvnw, 11i«f iur«tl«riT«dlrointh«^ii<{t>n!m'e, abrendi 
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^Btf the sacral plexus of spinal nerves -, and from the pros- 
^rtatif plej-ug of nerves, an offset of the hypogastric plexuH 
of the Bympathetic. Thus, from thepudic. nerve (Fig. 15) 
proceeds the dorsal nerve, distributed to the glans, tut 
also supplying a large branch to the corpus cavemosnm 
on each side, and integnmental branches to the prepnce, 
doraum and sides of the penis. The two superficial 




2. rrslhrm. 3. EiWrnnl or posterior luperfical pfriafslnetTe. i. Cru* peoii. 
5. SupcrBcUl prrinal irUrj. 6, Dnp layer of luperficial fMcU (reDfded). 
7. Internal or ulterior lupiirGciil prrioeai utne, 8. AcCFJcrutor uriniD muiclc. 
9. Uu«eaUr )>ruich« of Ibe pud[e nerr*. 10, Erector pcoii miucle II. Pudio 
artBrj nod hditb. 12. Trungolu ligunent, or deep pcrinsal fiucu. 13. In- 
frrior luemarrfauid*l trXrTj uid Pfrio. 11. Befleotion of ibe deep lafcT of tha 
■uperficial perioMl fucia voiiad tba truuTcnua periuei muMtc. IS. Bnncli 
olthe (ourth wfnl nerre. 16. Sphinstsraai muicla. 19. Lcnlor am miuclc. 
XO. tilulrui maiimiu miucle. 

perineal nerves, from the perineal branch of the pndie 
nerves, supply the under surface of the penis; and 
from the same source also are derived muscular branches. 
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to the accelerator mrinae, and to the erector penis, 
well as a branch to the transverse mascle of the 
neiim. The pudic nerve likewise gives off the ni 
of the bulb, which ia distribnted to the corpus &poi 
oaum, around the nrethra. But the prostatic plexus 
the sympathetic nerve, supplies an offset to the corpora 
cavernosa, some cavernous filaments also penetrating 
the corpuH spongiosum ; and these cavernous nerves 
communicate with the dorsal nerve of the pndic, 

Feinah Urethra. — In the female, the nretheral cai 
is shorter, wider, and etraighter than in the 
Avemging in length only one inch and a half ; il 
diameter is a qttart«r of an inch, or more, but enlt 
and funnel-shaped adjoining the neck of the bladder, 
narrowed at the external orifice, with a dilatation in 
the floor of the urethra near the meatus. The course 
of this canal is nearly straight, having a slight 
below the symphysis pubis, the concavity looking 
wards. 

Lying in the middle line, the urethra passes from 
bladder through the triangular ligament, in the pul 
arch, to the external oriflce ; but, throughout its course, 
the tube is embedded in the texture of the upper or 
anterior wall of the vagina, the compressor uretbrso 
muHcle embraces it in the arch of the pubes, bet' 
the two layers of the triangular ligament, and be] 
this atmcture, the anterior ligament of the 
overlays the vesical portion of the tube. Owing, 
ever, to the comparative absence of unyielding sti 
tures around the urethral tube, it admit* of 
much more readily than the male urethra. The extt 
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orifice, or meatu» urinariu*, is a Bmall, round opening, 
set in an elevation; it is sitnated witbin the vulva, 
immediatelj above tlie entrance to the vagina, and 
below the sympbyeis pubis, about an inch beneath and 
behind the clitoriB, and between the commiBsure of the 
inner, smaller labia, or nympha;. 

The urethral tube consistB of mucous membrane with 
an outer layer of Bub-mucous cellular and elastic tissue, 
enveloped by a vascular structure containing a plesus 
of veins. The mucous membrane has a pale colour, 
except adjoining thu external orifice ; and it presents 
longitudinal folds, one more especially, in the floor of 
the canal, which corresponds to the median crest in the 
prostatic portion of the male urethra. Numerons 
tubular mucous glands lie between the folds of mem* 
brane, with their apertures directed towards the 
bladder ; and mucous follicles open within, and around 
the outer orifice of the urethra. Both these forms of 
gland are of larger eize towards the more external 
portion of the tube. The veeselg and nerve* proceed 
from those which supply the viufiua. 
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I SCARCELY need observe that Pathology 
two forms of disease — derangements of function and 
alterations of structure ; both forma of deviation being 
estimated by comparison with a presumed standard of 
health. Alterations of structure, including those of 
physical character and chemical composition, are to- 
gether represented by Pathological Anatomy, while 
Pathology proper is thus restricted to disorders 
function. Such then is the general nature of Patho- 
logy, and such its more limited and usual signification. 

The two conditions of disease are frequently ai 
ciated, if not inseparably united. But diseases 
structure precede their functional manifestations. It 
may be that the earliest alterations of structure are 
minute, and therefore likely to escape detection j 
that such alterations relate only to the vascular co] 
dition of the tissue or organ affected, and that they 
almost or altogether effaced previous to a post-mort< 
examination (should the disease prove fatal), and thi 
many nervous diseases may appear purely functional jj 
but instances of functional disturbance alone are 
doubtful, and are gradually being reclaimed to alteri 
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atmetnre. Fttnctional deriations from the statidard 
of health have no significance apart from their preced- 
ing and accompanying alterations of structure ; and 
eammon experience reminds us of many instances of 
sadden death, where chronic organic lesions have been 

(discovered, the existence of which had never been even 
Mispected by the patient, or the practitioner, daring life. 
Clinical invest igal ion, therefore, may commence 
with some disorder of function,— of which perhaps the 
patient complains, and for which he seeks remedy or 

» relief ; but in oar examination, we should always seek 
to connect that disorder with an allied alteration of 
atmetnre in the organ or part affected, — as being the 
tntemal cause in operation. But the organ which was 
primarily the seat of structural change, may bo remote 
fmni that which first attracted attention ; and thus a 
mere local functional disturbance may prove to be a 
symptom of disease in operation at perchance some dis- 
tance oS in the body, and which, therefore, would not 
appear to be the cause of the topical disturbance — 
throngh the medinm of the organ secondarily at fault. 
Hence the value of many sijmploms, which although 
themselves comparatively insignificant, may yet guide 
Ds to the detection of latent disease in some distant, and 
hitherto unsuspected organ. Irritability of the urinary 
bladder, for instance — representing only a more or less 
painfully urgent desire to frequently discharge the con- 
tents of the bladder — is a functional disorder of this 
organ, which, arising often from some morbid con- 
rdition of the nrine, may prove to be the local symptom 
nhat first directs attention to this condition ; itself dne 



to a far more grave disease of the kidneys, the Btomach, 
the blood, or the nervous system. 

By pursuing the investigation of internal causes, we 
may bo led to discover some constitutional condition, 
as distinguished from any localised disease. If we 
seob to analyse the nature of constitutional causes, they 
may perhaps be reduced to the agency of the blood in 
circulation throughout the body, and to the general 
distribution of nei-vous influence from the central ner- 
vous system— cerebro- spinal and sympathetic — to every 
part. The ^leni-vaeorum accompany the blood-vessels 
in their distribution to every constituent organ, and 
nearly every component tissue of the body ; regulating 
the quantity of blood supplied through the capillary 
vessels, if not somewhat affecting the quality of the 
vital fluid, in every part. These two agents — the blood 
and the nervous system— are together the bond of 
functional union and sympathy between distant parts ; 
and thus may be explained the intimate relations which 
subsist between their diseased conditions. 

Bearing in mind these general coneiderations re- 
specting the connection of functional with structural 
conditions of disease, and also as to the investigation 
of internal causes, local and constitutional, — we are pre- 
pared to enter into the pathology, and thence the 
treatment of diseases pertaining to, or affecting, the 
urinary bladder, 

This organ is subject to various functional disorders, 
which apparently may, or may not, depend on altera- 
tions of structure ; or be referable perhaps to latent 
constitutional causes. 
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These disorders of funeiion comprise : — (1) irrita- 
bility of the bladder, with frequent and painfully 
urgent micturition ; (2) spasmodic action ; (3) neu- 
ralgia ; {4} paralysis; (5) atony; (6) incontinence or 
involuntary escape of urine; (7) engorgement of the 
bladder, and overflow of urine ; (S) retention of 
arine. 

The anatomical structure of the bladder — as already 
described — has important relations to these different 
functional disorders of this organ. 

Irritability ov the Bi.addek. — ^The healthy irrita- 
bility of the urinary bladder is the vital property of the 
muscular bands, in its middlu coat. Stimulated by the 
urine contained in the bladder, this middle layer con- 
its both vertically and transversely ; and thus, aided 
the voluntary action of the abdominal mnsoular 
pKrietea compressing the viscera downwards on the 
bladder, the contents of this organ are expelled, as 
occasion may require. In the intervals of micturition, 
ptbe tonic contraction of this muscular or middle coat of 
l<|be bladder maintains a certain compressive action on 
the contained urine, resisting over- distension of the 
organ. The pathological condition of increased irrita- 
bility or contractibty is immediately referable to the 
same mvscular c<onstituont of the bladder, and this 
morbid state induces frequent micturition ; but the 
pamfully urgent character of the desire to expel the 
nrine, more frequently, is due to a similar exalted 
feasibility of one or other systems of nerve*, or may 
be referable to both. 

Irritability of the urinary bladder— thus a musculo- 
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i Fanctional diBorder of this organ — has a wide- 
spread etiology, comprising both local and constitu- 
tions! causes; the latter relating to morbid Btates of 
the blood or of the nervous system, and connected 
often with various hygienic and social habits of life. 

In tracing these causes, it should be remembered that 
the bladder has its nervous and vascular relation t<i sur- 
rounding organs, as well as to organs distant in the body. 
On the other hand, the organ itself may be the seat of 
irritation, in disease of the bladder; or its contents may 
be the source of direct irritation ; as by the presence of 
morbid conditions of urine, blood, or stone in tlia 
bladder. t 

All the causative conditions of vesical irritability 
may be arranged under the following heads : — 

Local causes. — (1} Habitual Constipation and Dia- 
easca of the Rectum; principally — h£emorrhoids, fis- 
sured anus, inflammation of the rectum, stricture of the 
bowel, cancer, abscess about the rectum, and fistula in 
ano ; (2) Displacements and Diseases of the Uterus and 
Vagina ; chiefly — prolapsus uteri, or vaginie, metritis or 
inflammation of the uterus, cancer, fibrous or other 
tumour ; (3) Stricture of the Urethra, organic, spas- 
modic, inflammatory, also phimosis ; (4) Diseases of the 
Prostate Gland ; chiefly — ^hypertrophy or chronic en- 
largement, prostatitis or inflammation, cancer, and other 
tumours ; (5) Diseases of the Bladder, priucipally- 
cystitia or inflammation, acute and chronic, cane 
hoematuria or blood in the urine, stone. Morbid 
ditiona of the urine itself, rank as local causes of vesiofti" 
irritability, by their direct operation on the interior of 
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causes of irritability of the urinary bladder. WhateTer 

may be the essential pathology of hysteria, no disoaM 

matufeeted through the nervous eyst^m, is more oft«n 

attended with vesical irritability, 

It thus appears that diseases of orgnuH ili»l'inl in lll^ 
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bodyj from the urinary bladder, are brongbt to bear 
upon this organj througli the agency of the vascular 
and nervous systems ; just as local diseases generally 
operate, in like manner, upon this organ. 

Hence the wide-spread etiology of irritability of the 
bladder. This affection is, therefore, not merely a 
symptom which may be selected for the convenience of 
associating much valuable cbnical experience pertaining 
to diseases, different in themselves. As a symptom it 
may also have a very important etiolo'jical significance, 
by leading to the discovery of latent disease, in per- 
chance some distant and previously unsuspected organ 
or part of the body; while the continued influence of 
such disease, and thence its prognosis, may perhaps be 
determined by the persistence of the vesical irritability. 

Treatment. — Remedial measures must have reference 
to the removal of any cause or causes, local or consti- 
tutional. The treatment of loea} causes relates to the 
various diseases of the bladder and adjacent organs, 
already enumerated. Excluding diseases of the rectum, 
and those of the uterus and vagina, the diseases of the 
bladder, prostate gland, and urethra will be fully 
noticed in the cour.sQ of this treatise, Conslitutimial 
causes also, bolh from a remedial and preventive point 
of view, are fully considered with urinary diseases. 

But in the treatment of vesical irritability, the 
hygienic origin of constitutional disease, conjoined with 
social habits, should always form the subject of special 
inquiry. Thus, the mal- assimilation of food in the 
process of digestion, is often referable to errors of diet ; 
followed perhaps also by rectal constipation. The 
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of any snct dietetic etror, by proper iojoDC' 
tionB to the patient, mast dot be oreflooked, or 
medicinal agents wiB be preecribed in vain. The 
practitioner may bare to deal with dyspepna or iiidtgM> 

tion in its T&rioas manif eatatioitB ; the diatinctiTe symp- 
toms of wbich seem dne to the nerree, blood-veMda, 
■sd muscular fibres of the stomach. Thus we reoog- 
iiritable dyspepsia, associated with pain after food, 
BAOsea, or actual sickness, and acidity ; the inflam- 
matory variety, known by tlw tame gaatric Bymptoms ; 
conpled, however, with general febrile diBtarbanc* ; 
while atonic dyspepsia is distinguished by abdominal 
disteneion, fiatus-emctations, lethargy, and general 
debility. We may not always succeed in connecting 
this or that form of indigestion with this or that error 
of diet ; bat the atonic variety is often associated with 
excefiB of vegetable food ; while irritable and inflam- 
matory indigestion, followed by a gouty tendency, lithic 
acid or lithates in the urine, and irritability of the 
bladdn-, proceed frequently from an ondae proportion 
of the more stimulating species of animal food. Nor 
are the artificial resources of the cuisine wanting to 
perplex the stomach, in all the treacherous forms of 
" made-dishes ;" ignoring the great object of cookery, 
— to prepare food for digestion, or solution in tlie 
stomach, as well as to make it palatable. 

Among diseases of, or affecting the nervous system, 
hyiteria is commonly engendered by a vicious social 
training in youth, and by a similar existence in after- 
years. " Ton can render " — observes Sir B. Brodie — 
" no more essentia! service _to the affluent cj^es-pf ;, 
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Kocietf tlian by availing yourselves of every opportimity 
of explaining to parents how mnch. the ortlinary system 
of education tends to engender the disposition to 
'nervous affections' among their female children. 
The boys are sent at an early age to school, where a 
large portion of their time is passed in t&king exercise 
in the open air; while their sisters are confined to 
heated rooms, taking little exercise out of doors, and 
often none at all, except in a carriage. Then, for the 
most part, the latter spend much more time in actual 
study than the former. The mind is over-educated at 
the expense of the body, and, after all, with littlo 
advantage to the mind itself ; for who can doubt that 
the principal object of this part of education should be, 
aot so much to fill the mind with knowledge, as to train 
it to a right exercise of its intellectual and moral 
fiusultics, or that, other things being the same, this is 
moro easily accomplished in those whose animal func- 
tions are preserved in a healthy state, than it is in 
others?" Again, it may be that the social condition 
of an individual, exempts him or her from the necessity 
of any daily occupation. The intellectual faculties, not 
boing roused by the stimulus of any professional avoca- 
tion or tho pursuit of trade, are prone to inactivity. 
Under such circumstances, the emotions aro apt to be 
lively. Hence the origin, or at least one source, of 
timt peculiar morbid susceptibility, the sensitiveness of 
those who are " all feeling ;" hence that restless appre- 
hension of some impending evil, the very offspring ot- 
luxury and ease ; hence, sometimes perchance, that 
. auitiidal me]anoholy, " which rejoiceth exceedingly uid 
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» glftd -when it can find the grave." If, however, 

through intellectual lethargy, an emotional character 

^^»e developed, such a person often becomes the victim of 

^BBmful sensibilitf — bodily, as well as ment&l. An 

^Hkiginal observer* troly remarks — "such persons are 

oommonly called nervous. They are worried with trifles, 

atartled at shadows, distracted by noise or bustle, never 

free from some ache or pain, almost every feeling is 

suffering j what in others would be slight pain, in them 

amounts to agony. Hence they are perpetual invalids, 

quite unfit for the rugged path of life, over which they 

wait, as it were, barefooted and thinskinned." 

Among persons, moro commonly such as these, in 
youth, and after-life, may be noticed the victims of toml 
nervous affections : they are subject to that piercing kind 
of headache known as clax-us Injslericiis ; spinal and abdo- 
minal tenderness ; pains in the breasts and joints. With 
pains, and penalties, thus flying about the body, as 
^iocal manifestations of an undue general sensibility, 
irioas perversions of the special senses are perhaps 
isted. The taste may prefer wormwood to honey, 
■nd chalk rather than cheese, the eye may be intolerant 
of light, every smell may be a stench, and every soond a 
discord. To these depraved sensations may be added 
certain functional derangements of the internal organs, 
proceeding from excitement of either the great sympa- 
thetic or spinal nervons systems. Thence, palpitation 
of the heart and breathless agitation, with a distressing 
sensation of choking, from the rising, as it were, of a ball 
J throat ; attacks of hoarseness or loss of voice, of 
■ ' PriiuiplM of UedicJDe.' C. J. B. WUliuni, 
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ntems, bat wbicb in realitj' is not pecn£ar to Oe 
female aez ; betn^ oocaaioaaDj- wiftnened in malea, aa 
(he experience ot every nedieal ota eriiei, and indeed 
eomnnn experience, will testify. Tiie freqaent occb^ 
miM of nterine disorder, in conneetiaa with hy s tei ia , 
in ocmnBtent with the nerroas eadowmenta of the organ 
affected ; by rirtne of which, it — the atems — is so inti- 
mately related to the entire nerrooa syatem, as to 
reitpoBd moiit promptly to its prevsiliitg oonditioa, 
whatever that may be. Btit the nerrons excitement of 
hy]lt«ria doe* not emanate from the nteros ; for in most 
caws the function ot menBtmation is not impaired in 
the flrut in«tan«« ; while Bometimes that function con- 
tinues to bo fdlfilled regularly and aufiGciently, and 
Reldom the orgnn itnelf preaents any organic disease of J 
iliHplniiimieDt. 
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FOHCTIONAL DISOBDEBS 

The ireatment of hysteria — as a conatitutional dis- 
ease, and having regard to its social origin — will as- 
Boredly not consist in the administration of uterine 
remedies ; nor in the rash, repeated, and demoralising 
introdaction of a vaginal speoolum, to inspect what ? — 
" a prominent spot of varying size ;" " a something 
raised ;" " an abrasion or erosion." The judiciooa 
practitioner will begin by searching out those causes — 
physical, mental, or moral — which have produced the 
hysteric diathesis. Its evil origin lies often in the 
depths of a vicious education ; an indoor life, with high 
pressure schooling for accomplishments ; while in after- 
years, the hysteric patient is often the victim of that 
ennui and mental follownesa, or moral perversion, which 
proceeds from the want of a daily occupation of the 
head and heart with something better than mere pass- 
ing circumstances, the pursuit of some object in life, 
worthy of a rational and responsible being. No medi- 
cinal treatment can avail under any such adverse cir- 
camstances ; but when they are corrected, then the 
known resources of medicine may do much to relieve, 
if not to cnre the gymplomg of hysteria. The nervous 
excitement is frequently accompanied with general de- 
bility, and muscular irritability, especially of the uri- 
iisry bladder. Tonics and antispasmodics may, there- 
fore, be prescribed with advantage. And in these two 
classes of medicine, none are so efficacious as cinchona 
or cascarilla bark, and sulphuric ether or the etherial 
compounds. In the case of a young married woman, 
under my care, an uncontrollable desire to micturate 
pcoOTTed every few minutes ; yet this vesical irritability 
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subsided under these remedial me&snreB, and sLe con- 
tained her nrine for the fnll average period. At the 
same time, one should not overlook the benefit to be 
derived sometimes from preparations of valerian and 
assafoetida ; the nitrate of silver, or the sulphate of 
zinc ; or the preparations of iron or copper. The 
oareful regulation of the diet is of paramoant import- 
ance ; for the appetite, although sometimes voracious, is 
rarely selective of digestible food ; and the digestive 
process itself is often imperfect, resulting in mal-assi- 
milation, and constipation alternating with fitful diar- 
rhoea, lampf fffices passing from the cells of the colon 
or which wore impacted in the rectum. In such cases, 
the attacks of vesical irritability are gpnerally most 
distressing. Here the action of assafoetida proves 
specially beneficial ; or, a dinner-pill of gentian and aloes 
will prevent or remove the oft-recurring source of 
intestinal irritation. Hectal constipation is perhaps 
best relieved by the simple lavement of cold water, or 
nn enema of soap-suds and castor oil, as occasion may 
require. 

Lastly, as a topical sedative to irritability of the 
bladder, from whatever canse, I have used suppositories, 
with satisfactory reports in their favour ; the usual form 
having been Pil, Saponis Co. introduced into the bowel 
at night, when sleep would otherwise be disturbed by 
the frequency of micturition. 

Two other affections of the bladder, akin to irrita- 
bility of this organ, are occasionally met with. 

8prism of the bladder is said to be an involuntary, 
uncontrollable, and exceedingly painful contraction. 
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occurring from time to time; the cause being VBnouB, 
— infiammation, stone, a morbid growth or tnmonr. 
Spasm, like irritability, is therefore a symptom only, of 
which disease is the cause. I am disposed to regard 
both these symptoms as the Bame, differing in their 
degree of intensity ; spasm representing excessive irrita- 
bility of the bladder, with an acutely painful urgency of 
mictnritioD. The ireatmcnt is that of cystitis ; or the 
removal of any foreign body from the bladder, where 
practicable ; as a cakulas, by the operation of lithotomy 
rather than by lithotrity. 

Neuralgia, or an escessive sensibility of the neck of 
le bladder, with perhaps paroxysms of acute pain, may 
occur; unaccompanied with any apparent organic 
disease. A correct diagnosis is very important ; lest 
perchance stone in the bladder, or some disease be mis- 
taken for neuralgia ; or the worse error be committed, 
of attributing a neuralgic condition to some such 
organic cause, which would sadly mislead the treat- 
ment. This painful affection seems to arise more often 
from some constitutional cause, resulting in a generally 
defvessed state of the nervous system and of the oircnla- 
tion ; especially, from the blood- condition of chronic 
rheumatism, or the antemia of malarious poisoning ; thns 
illnstrating the truth of Romberg's graphic expression, 
S— that " neuralgia is the prayer of the nerve for healthy 
blood." But vesical neuralgia may also proceed from 
rectal constipation, the constant excitement induced by 
aexnal excesses, habitual masturbation, or other local 
of nervons irritation. Treatment consists in the 
ival of any oansative condition, and the administra- 
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tion of anodynes or the nse of snppositorieH, with tonics ; 
a well-regulated diet and state of the bowels, change 
of air, and other hygienic resources. One of the worst 
cases I over had to manage was in an old, enfeebled 
debauchee, and whose rectum was often loaded with the 
feculent matter of hard, nndigeated food. He became 
much relieved under this plan of treatment, and espe- 
cially by attention to the rectal constipation. 

Pahalysis op the Bladdeb. — This functional state of 
the bladder signifieB a loss or impairment of the con- 
tractile power of its muscular fibres, by failure of the 
nervous influence to this organ. The causes of vesical 
palsy are of two kinds. It usually depends on some 
lesion of the brain or spinal cord. Thus, it may occur 
in connection with injury to the head or spine ; or from 
disease, as apoplexy, softening, or other structurally 
destructive disease of the nerve-centres. But the 
paralysis may depend on functional conditions : as in 
hysteria, spinal debility from sexual excesses; reflex 
action from some source of irritation, as hjemorrhoida 
and after operations for their removal; the shock of 
injury, the result of fever ; and the in6uence of certain 
medicinal agents, as belladonna, hyoBcyamue. The 
prognosis of vesical paralysis, as arising from these two 
classes of causes, differs considerably. Functional 
disturbances of the nervous system, for example, have 
only a temporary effect, the bladder regaining its expul- 
sive power ; whereas structural lesions of the nerve- 
centres, ore not only of a persistent character, but they 
involve other parts, besides paralysing the bladder. 
Paralysis o{ the bladder alone, with retention of urine. 




or of its neck only, with incontmence, is extremely rare; 
such cases of apparent paralyEis are usually states of 
stony, resulting from over-distension. 

The retention of urine, and a distended state of the 
bladder, can be readily ascertained by percuBsion aboTO 
the pubes ; the bag of fluid emitting a dull sound when 
percussed in the usual manner, and the area of dalnesa 
may gradually extend op to the umbilicus, as the bladder 
becomes yet more distended with urine. 

Treatment. — Whatever may be the cause of vesical 
paralysis, the retention of urine will constantly engage 
the fltu^feon's attention. The urine must be drawn oS, 
and the bladder emptied two or three times a day by 
means of a foil-sized catheter. This instrument should 
be used gently, even when an elastic catheter ia intro- 
daced, the bladder having lost its sensibility to pain 
when injury is inflicted, and the urethra being often in 
a l&x state. The stream of urine will be amall or 
perhaps dribbling, for the bladder has lost also its con- 
tractile power ; the propulsive action now depending on 
the compression produced by the abdominal muscles 
alone, when not involved in the vesical paralysis. 
Chronic cystitis is apt to supervene ; a low inflamma- 
tion of the mucous membrane of the bladder, partly as 
the result of frequent distension of the organ, but prin- 
cipally consequent on the deprivation of nervous influ- 
ence. This inflammatory state should be treated chiefly 
by local measores ; injections of tepid water to wash 
out the foetid, ammoniacal, muco-pumlent matter from 
the bladder ; followed by weak astringent injections, aa 
the dilute nitric acid, say ten or fifteen minims to the 
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oimoe of wat«r, which may be allowed to remain in the 
bladder for a minute or two. These injections ehoald 
be regulated by two considerationB ; the decomposed- 
state of the pnrulent matter tends to maintain the 
cyetitis ; and the greater tendency of the mucous 
brane to ulceration from paralysis of the bladder, rather 
than in ordinary chronic cystitis. Of course, a non- 
metallic instrument must be used for an acid injection. 
Curative treatment will have for its object, the restora- 
tion of innervation — the supply of nervous influence to 
the bladder. But remembering the nature of certain 
causes of vesical paralysis, it may be hardly possible to 
hope for a successful result ; as in fracturo of the spine. 
In chronic cases — when not depending on any persistent 
cause — strychnia, iron, arsenic, cantharides, and ergot 
of rye, may prove beneficial ; while, of local meaBureSj 
blistering, cold douches, and electricity are the mort 
promising, 

AtONt, PROM OvKE-DtsTKN8iON, — Unlike paralysis of 
the bladder, which proceeds from the failure of its con- 
tractile power, giving rise to retention of urine, atony 
of the bladder arises from retention, amounting to dis- 
tension, which overcomes the contractile power of this 
organ. Over- distension is the result of some organic 
obstruction, usually stricture or enlarged prostate, im- 
peding the evacuation of urine. The resistance tho« 
offered to the passage of urine, or by its accumulatioD, 
is greater than the expelling force. After each act of 
micturition, therefore, the bladder is incompletely 
emptied. The residual urine maintains some degrao 
of distension, relieved from time to time by stroi 
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r eipulsiTe efforts, or by relaxation of the spliiiioteT 
' daring sleep. Bat tte bladder gradually becomefl over- 
stretched, and losing its contractility, remains in an 
atonic state and enlarged. Chronic cystitis often 
snpervenes, 

The ireafment of vesical atony must have regard to 

the removal of any canse of obstruction to the free 

passage of nrine, and the prevention of any retention ; 

BO tliat the bladder may recover its normal tone. The 

nrine should be regularly drawn off once or twice daily ; 

and only a small slow stream will be procured, owing to 

the atonic state of the bladder. But as the organ 

regains its power, injections of cold water may be used 

L with advantage ; and medical treatment, of a stimulant 

I and tonic character, as in paralysis, may also have a 

* beneficial effect. 

Engorgemeiii of the hladiJer and overfloia ofurinf, is a 
condition allied to atony from over- distension. En- 
gorgement arises from enlargement of the prostate, 
wluch rising up at the neck of the bladder, forms a 
receptacle in the fundus, wherein urine accumulates. 
The nrine rising above the level of the prostate, dia- 
tends the bladder to engorgement, when a portion of 
the fluid escapes as an overflow, and the distension may 
be relieved down to the level of the prostate. But 
there is still partial retention, and instead of the occa- 
sional overflow, the bladder may remain engorged ; and 
then over- distension at length results in atony of the 
bladder, with complete retention. This result is not 
nnfretgacntly induced by a ' prostatic attack ;' exposnre 
to cold, or an irritant state of the urine, may provoke 



the prostate to fartlier enlargement tbaii usual, and 
cause retention sufficiently to require the aid of catheter- 
iam for relief; but when this attack subsides, and tha 
instrument passes readily, the bladder has relaxed into 
an atonic condition, ao that the patient himself cannot 
pass water. Such was the case in a somewhat elderly 
Burgeon whom I attended, and whose bladder never 
regained its tone. 

The treatment by catheterism, peculiar to enlar| 
prostate, will be described hereafter. 

Incontinence op urine. — Hitherto I have described 
those functional disorders of the bladder, which are 
manifested by frequent micturition, whether from 
vesical irritability, spasm, or neuralgia; or, again, in 
which the central symptom is retention of urine 
more or less completely, whether from vesical para- 
lysis, atony, or engorgement with overflow. I have 
yet to notice incontinence, or an involuntary escape o£ 
orine ; a symptom of one or other of two opposite con- 
ditions : in one, the bladder does not retain its 
contents, in the other the bladder is full, almost to 
repletion. 

An involuntary eEcape of orine differs from frequent 
micturition, which is of a voluntary, although painfully 
urgent character. But incontinence of urine is not 
necessarily symptomatic of deficient voluntary power of 
retention. In childhood, when this power is temporarily 
suspended during sleep, the sphincter of the bladder 
may be relaxed, and then the urine runs off until the 
bladder is empty ; in adult life, an over-distended 
bladder may relieve itself, a certain quantity of thf 
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nrine mmung off, bnt leaving a qn&ntity still retained, 
uid this inooDtinence may happen daring sleeping or 
waking. An involnntarr escape of urine in the adolt, 
ftlvaya indicates a distended, not an empty stat« of the 
bladder, after it has occurred. The neck of the blad- 
der may be the seat of structural disease, or malforma- 
tion ; occasionally, of disorganization resulting from 
injury, as from a kick or fall on the perineum, or the 
fiperation of lithotomy. In such cases there is no 
power of retention ; the unhappy sufferer has lost, or 
may never have possessed, command over his bladder, 
and the sphincter is itself powerless to contract. Then 
the incontinence is nsually a c&nlinual dribbling, the 
nrine running off from the bladder as fast as it arrives 
there from the kidneys. This condition, therefore, 
differs from both the ordinary modes of incontinence, 
in childhood or adult life. It differs also from frequent 
micturition ; nut only in its involuntary character, but 
in there being no distinct acta of micturition. 

The caitsM of incontinence differ according to the 

period of life at which it occurs, in relation to the 

state of the bladder. A child wets his bed, owing to 

relaxation of the sphincter, from various causes j 

, general debility, and an apparently hysterical diathesis, 

I or from intestinal irritation, sometimes in consequence 

r of habitual masturbation, or an acid state of the urine. 

An adult is liable to incontinence from the causes of 

retention ; paralysis affecting the bladder, atony from 

over- distension, stricture, enlargement of the prostate, 

cystitis, stone. In the female, hysterical incontinence 

IB not nnfreqnently met with ; but an involuntary drib- 
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bling is generally the result of some injury to the 
urethra, impairing or destroying the action of the 
sphincter j such aa sloughing from pressure in difficult 
labour, or the bruising effect of instruments in 
delivery ; or from over-dilatation of the urethra for the 
extraction of stone iu the bladder. 

Treatmettl. — In cJdldreii, a general tonic plan of trei 
ment is commonly indicatedj combined sometimes with. 
Bedatives. Thus, the vinnm ferri, or the sesquichlorido 
of iron, quinine, strychnia, tincture of can than dee, 
may severally prove beneficial. Sir H. Thompson 
speaks highly of the extract of belladonna, commenc- 
ing, according to the age of the patient, with the 
sixteenth to the eighth of a grain twice a day. In 
extremely obstinate cases, he recommends a solution of 
nitrate of silver, ten grains to the ounce, as an injection 
to the prostatic portion of the urethra and neck of the 
bladder. In tho female, this remedy is easily applied. 
The sacro-lumbar region may be subjected to the influ- 
ence of a cold douche every morning; or to counter- 
irritation, occasionally, by blistering. Any source o£, 
irritation must be removed, as intestinal worms ; mas- 
tnrbatiouj when practised, should be prevented, if pos- 
aible ; and acidity of the urine corrected. Under this 
course of treatment the child, who previously had. 
piddled his bed perhaps every night, may at length 
retain his water ; care being taken not to allow the whole 
night to pass without seeing that the httle patient's 
bladder is voluntarily relieved. After puberty, the 
child will generally outgrow the complaint. This 
happy result was obtained in the case of a young 
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gentleman, aboat whose incontinence I was consulted 
by the late Mr. J. F. Clarke ; the anxioas parents 
fearing tliat hia vesical weakness might portend Bome 
generative incapacity. The moat troublesome case 
to deal with, is that of an imbecile or daft child; 
in whom, I may remark, although the bladder is often 
incontinent, the genitals may be prematurely de- 
veloped. 

In adttllg, the distended bladder must be relieved by 
ising a catheter, as occasion requires ; and remedial 
should be directed to overcome the causes of 
In cases of an incurable character, 
ttjay be worn with great comfort, Vai 
triTUicea have been used ; one of the best being a vul- 
canized india-rubber bag, on the inner side of the thigh, 
attached by a tube to the penis, and provided with a 
distal tube passing down the leg to the heel of the 
boot, where, by means of a small concealed stopcock, 
^e urine can be lot off. A patient told me that, wear- 
ig this contrivance, ho could readily relieve himself 
rer a drainage-grating in a public thoroughfare un- 
perceived by any one, and, therefore, without offence to 
public decency. The street-urinals of this metropolis 
are too few and far between for ordinary convenience ; 
and certainly they offer inadequate provision for the 
more urgent necessities of all those — a very numerous 
class — who suffer from some affection of the bladder. 
But perhaps the Board of Works have no such 
nsitings of nature ; and vestries are quite above them. 
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DIBEABE8 OV THE BLADQEB 



In purBuing the order of clinical investigation, we 
pass from functional disorders to diseases of the blad- 
der — from symptoms to their causes, so far as stnictural 
alterations of the organ affected have that relationship— 
a natural and easy transition, and which has been 
already anticipated in the course of the previous 
chapter. I 

The diseases to which the bladder is subject, are I 
not different in their nature from those of other t 
organs, but they present special and important modiS- 
cations in their pathology and symptoms, and thence in 
their treatment. Thus, inflammation, known as cystitis, 
acute and chronic, and various morbid growths or 
tumours, may affect the bladder ; and the malformations 
of this organ are peculiar ; while the injuries to which I 
it is liable are worthy of some special notice. I 

Ctstitis. — Acute inflammation of the bladder is, in 
my experience, less frequently met with than the 
chronic form of this disease j but as being often the 
primary affection, it flrst merits attention. The patient . 
complains of severe paiu and a sense of aching weight xvM 
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the region of the bladder above tbe pnbes, extending 
into the urethra and perinenm, and even down the 

f thighs; this pain is accompanied by frequent and very 
.(urgent micturition, — the urine being expelled at short 
intervals, in small quantities, and by spasmodic strain- 
ing efforts to drain off the last drop. Let any one 
witness, not to say experience, a paroxysm of this kind, 
and he will not soon forget it. 

These symptoms are those of the irritable bladder, 
only in an extreme degree. Bat on placing the hand 

Pjust above the pubcs, the contracted bladder, forming 
A small, round, and firm tumour, will be found exceed- 
ing painful on pressure, or when touched or tilted with 
the finger through the rectum, or vagina ; while, the 
character of the urine also, which is high-coloured and 

I acid, mixed with milky mucus or purulent matter, and 
p^haps tinged with blood, proclaunG an inflamed state 
of the vesical mucous membrane. When this urine 
ItBS stood for a few hours in a receptacle, it deposits a 
whitish, semi-transparent cloud, — somewhat opaque and 
yellowish, when purulent; or of a brownish tint, when 
blood-stained. On dipping a spill of paper into this 
cloudy deposit, it is found to be more or less viacid 

»and tenacious, as the mucous or purulent matter pre- 
vails. Sometimes, the nrine is alkaline, and drops a 
■mall quantity of brownish adhesive mucus, which 
clings with more tenacity to the bottom of the vessel. 
The constitutional disturbance or inflammatory fever 
^^ ia often severe. 

^^L Various censes may give rise to acute cystitis. 
^HCommonly, it is the consequence of inflammation ex- 



tending from 8ome neighbonring part ; retrocedent 
gonorrhoea, invading the neck of the bladder; or an 
extension of inflammation from the prostate, roctum, 
or kidneys. Injuries also may have a similar influence; 
Buch as B. kick on the perineum or pelvic fracture ; but 
more frequent causes are, operations of lithotrity, 
rough or prolonged catheterism, injections, or litho- 
tomy J in the female, tedious, or instrumental labours ; 
also the mechanical irritation of a stone in the bladder, 
the action of the urine itself, retained and decomposed, 
as in stricture or prostatic enlargement ; the stimulant 
effect of cantharidea, or of some mineral poisons, and 
strong diuretica. Sometimes, exposure to cold has 
touched the bladder, as, I have known to occur, from 
sitting on damp grass at a picnic ; and sometimes the 
disease is a touch of the gout. Any person subject to 
the chronic form of cystitis is bable to an acute attack. 

Cystitis usually commences suddenly, and runs a 
rapid course ; terminating, usually, in resolution, — the 
symptoms passing off ; and even in the stage of puru- 
lent secretion, recovery is not uncommon ; or the dis- 
ease may subside into the chronic form ; but a fatal 
issue may occur fi'om suppuration in the wall of the 
bladder, leading to peritonitis, or between the bladder 
and rectum, followed by urinary infiltration and pelvic 
cellulitis, ulceration or sloughing of the mucous mem- 
brane taking place in the worst cases. 

Treatment. — To snbdue acute inflammation of the 
bladder, the plan of treatment will generally consist in 
derivation, and the administration of alkalies anddiluents, 
to render the urine nnirritating, with the influence 
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of opiam, to allay pain and spasm. By perfect rest in 
the recambenti position, the bladder is relieved of tlie 
whole weight of the npward coltunn of blood ; and tlus 
derivation may be aided by warm fomentations to the 
abdomen, and leeches to the perineum. The bowels 
should be kept comfortably open by laxative aperients, 
which in having a derivative action, remove also any 
intestinal irritation. A dose of calomel in the begin* 
ning, may be followed by castor oil or salines ; a bed- 
pan being nsed, so that the patient Ehall not rise up, 
ftnd perhaps also take a chill, whenever the bowels 
we relieved. Diluent drinks, such as barley-water, 
should be liberally allowed ; and the citrate or nitrate 
of potash, largely diluted ; taking care, however, not to 
trouble the bladder by aggravating the frequent miotn- 
rition. The distressing vesical irritability is, I think, 
best subdncd by opium, in the form of enema or sup- 
pository ; while the continued influence of opiates, taken 
internally, tends to allay pain and overcome inflamma- 
tion. Bi-lladonna, hyoscyamns, and conium have also 
■ome reputed efficacy, whether administered by the 
mouth or per rectum. 

If cyFtitis be the consequence of relrocedent gonor- 
rbcea, the return of urethral discharge should be soli- 
cited by warm fomentations to the penis, or by wrap- 
ping it in a poultice. Conditions of the urine must 
also be att«nded to, as special causes of cystitis. 
When the urine is acid, with a yellowish and diffluent — 
or purulent sediment, calomel and opium — two grains to 
half a grain, in pill, may be taken twice or three times 

day ; as originally recommended by Sir B. Brodie. 
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When, as he obaerres, the nrine is alkaline, with the 
browniah adheeivo mucus deposit, colchicum should be 
given, say fifteen-minim doses of the wine, thrice daily, 
for three or four days. Cystitis resulting from raw- 
tharides, comes on usually within two or three hours 
after the dose, or absorption from a blister ; although 
attended with pain in the loins, and bloody urine, the 
symptoms soon subside, perhaps in from six to twelve 
hours. Bicnrbonate of potash and full doses of hyoscy- 
amns may be given every half hour for three or four 
hours; and the patient should lie down — as, indeed, he 
will be sure to do, until the renal and vesical irritation 
have passed off,' If a blister be the cause, it must be 
removed at once, and the surface thoroughly sponged 
free of every particle of cantharides. 

Chronic cystitis, — This form of the disease is always 
attended with rauco-purulent matter in the urine; and the 
mucous membrane of the bladder has become thickened, 
velvety, and of a dark colour; the vessels being much 
congested, and themuscular coat somewhat hypertrophied. 
This condition is most marked, when the secretion has 
been abundant, as catarrh of the bladder or cystorrhoea. 

The same symptoms are presented as in acute cystitis, 
modified only by the chronic character of the inflamma- 
tion. The latter is distinguished by the discharge of 
thick, tenacious, greyish- white, muco-purulent matter, 
in greater or less abundance, and which gradually falls 
t<i the bottom of the vessel in which the urine is col- 
lected. This deposit appears as a semi-transparent 
jelly, something like parboiled white of egg; and on 
pouring oS the urine, it hangs slightly adherent to the 
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vessel, and tlien slides down suddenly in a lump, or it 
can be poured out in long tenacious coils, resembling 
maccaroni. This mucous mass may be tinged with 
blood, and often presents white streaks of phosphate of 
lime. The urine itself is brownish, ammoniucal, and 
fcetid ; or it soon decomposes. In this advanced state 
of the disease, the constitutional symptoms are those of 
fi typhoid febrile condition ; fits of shivering mark the 
accession of pyeemic Infection, the pulse becoming ex- 
tremely rapid and feeble, the tongue dry and brown, 
with great prostration and cerebral oppression ; or, the 
Buppression of urinary excretion denotes the stealthy 
iupervention of nrsemic blood-poisoning, attended with 
limdar symptoms, and low muttering; but, in either 
case, the end is near at hand. Sometimes, howeTer, 
neither the pyiemic shudder, nor UTEemic wandering, is 
ominous of the fatal issue. The patient sinks almost 
suddenly, as if from the shock of injury. Yet one 
more attack of his old complaint, and the nerroua sys- 
tem, shattered by years of suffering, responds no longer 
to pain; a brief period of serene and deceptive calm 
might mislead the inexperienced friend or relative to a 
hope of recovery ; but soon the drawn and collapsed 
features of the worn-down form dispel this illusion; 
some Bickering np of consciouEnesa may afford time for 
parting recognition, ere the soul seema to catch the 
first glimpse of that unseen world which lies beyond 
the horizon of this world of sense. 

In tracing the history of cystitis, the chronic form of 
the disease is often found to be a lingering sequence of 
acute inflammation of the bladder. But persistent 
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from aaj caim ci ioog-eoaiianed TCeical ifritatiu n 9 
boat a ealcobw, or other foretgn bodj, or anf s 
of I w po ur in Ae bladder ; or tma the retention aad 
deoootpoation o( ariBe ; as in Etrictore of the tmthra, 
or eDlargement of the proetate, or in spinal panijns. 
The latter disease is not only a canae of retention, but an 
inflammatory state of the veeical mncons membrsne 
■npervenes, as the result of impaired nervons influence. 
Trtatiwrnl, — Kb in acute cystitis, the indications of 
treatment comprise; deriTation from the bladder, oor- 
rection of an irritant state of the urine, and the relief 
of Teflical irritability and p&in. For the purpose of 
conntcr- irritation, — not often, in my opinion, of mach 
oso — a mustard poultice or iodine paint may be applied, 
occasionally, to the snpra-pnbic region ; or a blistering 
liquid of cantharidine in chloroform to the perineum, 
when the neck of the bladder, more particularly, is 
affected. But measures shoal d be more especially 
directed to arrest the abundant muco-pumlent discharge, 
and to correct the alkaline state of the arine. Pareira 
brara, uva ursi, and bnchu, given with the mineral 
acids, are more or loss efficacious ; but I mach prefer a 
concentrated decoction of pareira, with dilated nitro- 
inoriatic acid, in ten or fifteen Tni pJTn doees, taken 
three or four times daily, I have found gallic acid, in 
pill, useful in diminishing the secretion of ropy mucus ; 
and benzoic acid renders alkaline urine acid. Injec- 
tions are safe, and highly serviceable, when no acute 
symptom 8 are present. They may be sedative — to 
quiet the bladder, as tepid water; or decoction of 
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poppies, in qoBntiUes of not more tban two ounces, and 
retained for tialf a minute once a daj; or astringent 
injections, as diluted nitric acid, in the proportion of 
ten minims, gradually increased to twenty, in two 
ontices of water. These formnlse were first sanctioned 
by the experience of Sir B. Brodie. Bat others may 
be employed, if not preferably, at least when the former 
have failed or lost their effect. Thus, Sir H, Thompson 
advocates the acetate of lead, beginning with one sixth 
of a grain to the ounce of water ; and next to this, the 
nitrate of silver, a grain to eight ooncea of distilled 
water, and gradually carried up to one grain in the 
oonce of diluent. Carbolic acid, in a very weak solu- 
tion, two or three grains to half a pint of water, is 
nid to have a corrective effect on the urine, when 
fcetid. But I am in tlie habit of simply washing out 
the bladder with water at blood temperature — 9H° to 
100° Fahr. This can be done most effectually, by 
means of the bladder-injecting syringe, and large 
double- current catheter. The injection had better be 
Hmited to three or four ounces, thrown in with only 
jiifit sufficient pressure to bathe the interior of the 
iWDsitive and irritable bladder. By these measures, 
'•oupled with tonics and a generous diet, to support the 
iMtient through the dread exhaustion of chronic cys- 
Hkitis, we may sncceed in overcoming the progress of the 
diBea«e. This, of course, implies the removal, when 
possible, of any causative condition. Hence, the treat- 
ment for stone in the bladder, or a tumour of this organ -, 
■nd of the various causes of retention, such as stricture, 
enlarged prostate, paralysis. 
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Tumours oe Morbid Geowths op the Bladdeb,— *1 
VarionB speciee of morbid growths may originate in the 
walls of the bladderj and project into ita cavity, as a 
distinct tumour, having different forms; presonting 
either a warty excrescence, a pedunculated or polypoid 
form, or a broad-based mass, which occupies more or 
less the whole cavity of the bladder. But the detection J 
of the presence of a tumour, is more important, prao*S 
tically, than the diagnosis of the species. Whei 
therefore, a patient complains of vesical irritability, c 
perhaps long duration, and of an almost unremitting 
and extremely urgent, character; when also constant 
pain, and muco-purulent discharge in the nrine, wouldfl 
indicate the supervention of cystitis ; these mii^ed sym-J 
ptoms would beget the suspicion of some source > 
irritation within the bladder, possibly a morbid growth j i 
bat if in addition, there have been occasional attacks c 
retention, partial or complete, and of hcsmatu/ria < 
blood in the urine, to the amount of hatmorrhage ; thei 
the nature of the case becomes more evident, and thOj 
Burgeon proceeds to examine the interior of the bladdi 
with a sound. If, on sounding, he touches a tumour, and ^ 
such examination provokes a return of hfemorrhage, on 
withdrawing the inatmment, he may be nearly certain 
that he has found out a vesical morbid growth. Bub 
why not absolutely certain as to his judgment? Be>^ 
cause the supposed tumour may be a calculus in thol 
bladder. Now, under the touch or stroke of the sound^f 
a morbid growth-tumonr is soft and dull, — emitting no \ 
perceptible sound ; a stone is hard, and answers with> \ 
a click or perhaps ringing sound ; and upon these point» I 
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of dietinction, mainlj tarns the di&gnosis. Sometimes, 
both tamonr and atone coexist in the same bladder ; 
then, the contrasted characters of the two bodies may 
be well declared; or the tumoar may, at times, conceal or 
mask the stone. But there is yet possibly an exception 
to the ground of distinction otherwise; a tumour 
encrusted with calculons deposit may be met with. 
Then, indeed, the diagoosis is always difficult, and may 
be impossible. So here I leave the qoestion for tbe 
moment. 

Proceeding to consider the varioas tpfcteg of morbid 
growtba to which the bladder is liable, they may all be 
comprised nnder three descriptions : 

Fibroug growth springs from the mucous membrane 
and submncoue tiesne, and consists of their elemental 
etructures. Commencing in the form of a circumscribed 
elevation of the mucous membrane, it resembles s warty 
excrescence, but afterwards enlarges, and projects into 
a polypoid form. 

The symptoms are those arising from any canse of 
vesical irritation, with obstruction perhaps to the free 
passage of urine ; and there is also the presence of a 
foreign body in the bladder. Simulating stone, careful 
sounding may show, that the situation of this body is 
not the usual locality of a calculus, — in the f unduB of the 
bladder, and the form of the tumour may be peculiar; 
besides which considerations, the general characters of - 
difference — already mentioned — with reference to the 
density and sound of a stone, when struck, will determine 
the diagnoats. 

Even an enemaled growth may be distinguished bf 
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its fixed position, and the impos^bility of paasing a 
Bound around the tumour, free of the bladder. Yet it 
must be confessed tbat the resemblance to an encysted 
calculus is then sufficiently perplexing to perhaps baffla i 
the most careful exploration. 

This species of vesical excrescence or polypua occura | 
mostly in childhood and youth. The absence of hwrna- ' 
turia, or less free hsemorrhage, distinguishes fibrona - 
growth from both the remaining species, — villous growth j 
and cancer. 

The trcaimeni may always be of a palliative charac- 
ter; to mitigate pain and irritability of the bladder by I 
means of opiates or other sedatives, and the use of j 
suppositories ; with occasional catheterism for the reliaf I 
of retention. But the removal of a vesical polypus c 
seldom be accomplished with safety, and rarely with 
success. Civiale succeeded with a lithotrite j and 
Wflrner with a ligature — after dilating the urethra, in 
a female, the tumour being the sixe of an egg. Of 
fifteen cases, however, collected by Dr. Senftlcben, in i 
all, the patients died, save one. He therefore suggeata I 
Bupra-pubic cystotomy. 

Filloiis or vancular growth springs also from the I 
mucous and submucous tissues ; but the cellular strao- 
ture of this species abounds with large looped Cftpil- 
laries. It presents in the form of innumerable fine I 
villoos processes or tufts, branching up from the base | 
in every direction. When floated in water, this growth I 
appears as a soft, flocculent body, about the size of a 
lai-ge marble, or smaller, according to the state qMm 
Several snch little tumonTB may o 
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giring to the interior of the bladder a stadded Tillons 
sppearance. 

No peculiar symptoms characterise this species of 
growth ; either with regard to obstruction, or the pre- 
sence ot a soft foreign body in the bladder. But the 
pain and vesical irritability are aggravated to the 
highest degree of intensity ; and the hiemorrhago is so 
copious and oft-recurring, that the bloody urine 
bespeaks the greater probability of onr having to deal 
with ft vascular growth. Shreds of the tumour some- 
times come away in the urine, and, under the micro- 
scope, may bear direct structural evidence not to be 
mistaken. 

PaUi'ifive measures only are available. The con- 
stant hiemorrhage may perhaps be restrained or con- 
trolled by astringents ; injections of acetate of lead or 
nitrate ot silver, in weak solutions ; while gallic acid 
taken int«maUy may somewhat check the tendency to 
bleeding. At the same time, the patient's strength 
must be supported by such tonics as iron and quinine, 
with nourishing food ; thus to overcome the exhaustion 
consequent on long-contiuued suffering, vesical irrita- 
bility, and draining loss of blood. The villous state 
of the bladder forbids tho introduction of any kind of 
instmment ; sounding will scarcely detect the presence 
of a growth so soft and flocculent ; catheterism aggra- 
vates the pain and irritation, and is very apt to provoke 
an attack of hsemorrhage ; while the extraction of a 
villous tuft would be equally perilous and unsuccessfuL 
But with every care and attention by the surgeon, in 
doing what may be done, and avoiding improper treat- 
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ment ; the blanchedj bloodless appearance, and wasted 
form of the sufferer, at length tells too plainly of thfl 
almost inevitable issue. 

Cancer of the bladder has a deeper clinical history 
than either of the other species of growths. It may 
originate in the walls of the bladder ; or extend from 
the prostate, the rectum, or the uterus, as a form of 
secondary cancer. The epeciea is generally encephaloid 
when the bladder is the seat of origin, and always of 
this kind when an outgrowth from the prostate ; but as 
an extension from the rectum or uterus, scirrhus may 
be met with in the bladder, or epithelial cancer has a^ 
uterine origin. Colloid is of rare occurrence ; yet, in. 
a remarkable case, I found, after death, the whole cavity 
of the bladder blocked up with a semi-transparent, 
greenish-yellow, trembling mass of jelly ; aa if the 
organ were fully distended with nrine by complete 
retention. Similar colloid deposits had taken place 
in the rectum and uterus, and in most of the abdominal 
viscera.* 

The symptoms of cancer of the bladder are not pecu- 
liar ; and yet taken singly and collectively, their cha- 
racter can scarcely fail to be naisinterpretcd. The pain, 
at first endurable, and referred to the loins and hips, 
or lower part of the belty, extending into the perineum 
and thighs, increases in severity, as a dull, aching pain, 
but is rarely lancinating. Vesical irritability is so 
urgent, that the urine is ejected every few minutes, 
and as ulceration of the bladder ensues, is expelled with 
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sweating agony. The semen alBo may be emitted, and 
the contents of the bowels evacuated, or a prolapsed 
cveraion of the mnooos membrane of the anus occnr, 
during this strain of the last few drops of urine. Pro- 
fuse and gushing htemorrhage often accompanies or 
follows the act of micturition ; or the urine may be 
bloody, alkaline, purulent, and foetid. All these sus- 
picions symptoms are corroborated on finding a tnmonr 
in, or involving the base of the bladder, when tilted 
np with the finger, per rectum ; or by the discovery 
of a tumour at the lower part of the abdomen, in the 
region of the bladder. But is such tumour malignant 
or benign ? Constitutional symptoms cannot, I think, 
decide this question ; for the so-called cachexia of 
cancer is rarely present, even at an advanced stage of 
this disease, as affecting the bladder. The patient's 
general health and aspect is merely that of a person 
worn down from pain, sleeplessness, and loss of blood. 
But the general severity of the bladder symptoms may 
receive additional significance by the detection of 
cancer-cells in the urine, as revealed by the microscope. 
Yet the resemblance of cancer-cells to the rudimentary 
form of vesical epithelium, will render this evidence 
equivocal ; unless, indeed, a mass, or an infiltrated 
papilla, can be brought to bght. In a later stage of 
the disease, enlargement of the glands in the iliao 
regions, confirms the diagnosis. The age and sex of 
the patient should also be taken into account. Thus, 
Gcirrhns is more common in men, and between forty-five 
and sixty years, is the roost liable period of life. Cal- 
culus sometimes coexlsta with cancer of the bladder, 
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especially with the encephaloid species ; and here Bound- 
ing may discover both the presence of a stone, and the 
nature of the tumour, by the copious hiemorrhflge which 
follows exploration with the instrument. 

Cancer of the bladder admits of no curative treat- 
ment. But, the antemic eshaustion can be met, and 
life prolonged by the jodicioue administration of a sup- 
porting diet and blood-reatoring tonics ; the wearing- 
down snffering can be relieved, and the tormenting 
vesical irritability can be lulled by opiates and supposi- 
tories ; and the resources of experience may yet ease 
the way, as the plough of pain nears the end ol the 
furrow. 

Tubercle of the bladder is a moat serious affection, 
but happily of very rare occurrence. As part of a con- 
stitutional disease, tubercular deposit takes place alao 
in other organs j especially the prostate and kidneys ; 
and, in females, the uterus is sometimes previously 
affected. In the walls of the bladder, this deposit 
appears in the form of small granulations, seated in the 
mucous coat ; and more often at the base or neck of 
the bladder. These points may coalesce, but continue 
in a chronic state tor a long period. 

This condition gives rise to no peculiar symptomB; 
and the diagnosis is determined chiefly by negative 
considerations. Severe pain and extreme irritability of 
the bladder, there may be ; but these symptoms are 
common to other diseases, as the formation of a morbid 
grovrth ; yet the absence of obstruction to micturition, 
and of hjBmorrhago in any quantity, — the failure to 
discover a tumour or stone, will probably lead our 
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' clinical examination from the bladder to other organs, 
and tlience to the constitutional symptoms of taber- 
cnloais. 

The progressive emaciation, taken also in conJBnc- 
tion with the age of the patient, afford additional evidence 
ha to the nature of the case. 

Softening of the tnbercnlar matter at length ensues, 
and the mncoua membrane gives way, presenting ftn 
nicer of variable size ; which has a ragged, undermined 
margin, infiltrated with the deposit. Tubercular matter 
is now discharged in the urine, which may be recog- 
nised by the eye, or revealed by the microscope. 
Ulceration sometimes extends so as to destroy nearly 
the whole surface of mucous membrane ; and then a 
very large, ragged ulcer is found after death. 

Treatment must be directed to the constitutional 
disease ; although the supervention of chronic cystitis 
will also engage the surgeon's attention. 

H^KATURIA. — Blood in the orlne, or simply bloody 
nrine, is a eymptom only, of which disease in some part 
of the urinary organs, is the cause. The quantity of 
blood discharged varies ; a small proportion, not per- 
ceptible perhaps until submitted to microscopic inspec- 
tion ; or an amount which may be so large as to 
constitute the greater portion of the fluid passed. 

Any admixture of blood and urine can hardly fail to 
be recognised by difEerences in the colour of the nriue. 
A small quantity of blood gives to the urine a brownish 
or smoky tint, and deposits as a reddish-brown sedi- 
ment. With a larger quantity of blood, the urine has 
% dark brown, muddy colour, like chocolate ; and a red 
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the urethral canal, and independently of mjctnritioti. 
Many and divers© caoses give rise to bloody urine, 
comprising : — diseases of the kidney, acute and chronic ; 
injury, as blows or strains in the loins ; calculus in any 
part of the nrinary tract, — whether in the kidney, 
ureter, bladder, prostate, or urethra ; violent diaretice, 
as turpentine or cantharides ; cystitis occasionaUy ; 
prostatic disease ; cancer of any part of the urinary 
organs ; villous tumour of the bladder ; the hseuiorrhagic 
diathesis; certain blood diseases, as typhoid fever, or 
purpura ; stricture of the urethra, urethral chancre, 
cordee; strong injections. 

Treatment. — The cause of hsematuria, — the disease 
whence the blood emanates, must of course be taken 
into consideration with the view to treatment, in 
each particular case. But certain general directions 
should always be observed ; namely, rest, in the recum- 
bent position, and the administration of astringents. 
Of the astringents which may be taken internally, 
gallic acid is, I think, most generally efficacious ; but 
other resources offer, in the form of the mineral acids, 
acetate of lead and opium in pill, perchlorideof iron, and 
other styptics of known repute. When the luemorrhage 
proceeds from the bladder, cold may also be applied, 
to the hypogastric region, the perineum, or within the 
bladder by injection. But I am in favour of ice-cold 
water enemata, as a general rule of treatment in these 
cases. The management of the blood collected in the 
bladder, is a question respecting which different opiniona 
are held. The coagulum may be broken up and 
removed. A full-sized catheter is introduced into the 




) of apiami and retentioa flf ■ 
«M b* n^twmi hf K^aSle catheteruiB, 
aiMcMioa of Uw bUdder. 

Miirr^nunoiii. — ^Tbe bladder is liable to ' 
rjjDifPttitMl mslfomistiMtB, wltich may be eilber o 
kiada: — (1.) Eztroreraioa of the bladder, a 
• euuffeaiud abaetue of tfae anterior wall of thia organ, 
wttb HI eqnal defioieoc; of tbe anterior wall of tbe 
sbdoffl«n, tha« cxpomog the posterior wall of the 
bliul'lfTT an a prominent projection ; (2.) Absence of tbe 
blaildiT, with certain abnormal deriations of tbe 
iirtitorn, — by their direct commanication with the 
urothrn, the rectum, or the vagina; (3.) The co-eiist- 
«i](« of two or iiiriro bladders. 

lixlrmieTiiiiin lil the bladder is nsiially connected with 
nbNoiiou of the pabic BymphyHin, leaving an interval or 
Klip, by which the recti muscles diverge in the lower 
(irirt uf the abdomen. The anterior wall of the bladder 
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r being wanting, the posterior wall bnlgea forwards in 
the space between the muscles, and may even form a 
convex projection, owing to the downward presanr© of 
the abdominal viscera. The exposed mucous surface of 
the bladder has a bright red, vascular appearance, and 
presents the orifices of the two ureters, as prominent 
papillae, about an inch apart. From these orifices, the 
urine distils and trickles downwards, perpetually 
moistening the mucous surface ; but in some cases, the 
ureters having become dilated, the urine ia retained in 
them, and ejected in jetting streamlets occasionally. 
Below the extroverted bladder, an imperfect penis 
depends; a short, flattened projection, flattened and 
cleft, as an epispadias, — showing the floor of th» 
nrethra, even as far back as the prostatic sinus and 
crista galli, with the openings of the ejaculatory ducts. 
The prostate itself may be absent, but more often is 
radimentary, and corresponds to the pubic gup. Below 
(he penis, there is a scrotal pouch »f integiunent, con- 
taining the testicles, of small size. 

Both sexes are liable to thia malformation, but it 
occurs far more commonly in th» male. In the femalv 
the external genitals are also imperfectly developed ; the 
olitoris is usually split, and the labia diverge upwards 
to the integument adjoining the extroverted bladder. 

Yet the sexual function may be performed, — jiri/i 
pwlor ; and in at least two instances, pregnancy has 
followed, and safe parturition. 

In both sexes, the exposed mncous membrane of thu 
bladder ia very sensitive and readily bleeds, while th« 
,<«ontinual distillation of nrine produces excoriation o£ 
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capability of adjustment to the various positions of the 
body. Accordingly, the handmaid of surgery — mech- 
anism, has here given place to j'lnstic operations, — for 
the purpose of restoring the deficient abdominal wall 
and completing, as it were, the nrinary bladder. An 
ingenions procedure of this kind was originally performed 
by M. Adolphe Richard, in October, 1853; it was 
founded on one performed by M. Ni^laton, for epis- 
padias, in 1852. A few years afterwards, — 1859, Pan- 
coast, of Philadelphia, introduced the use of two 
reversed flaps of integument, taken from the sides 
of the bladder, and turned with the skin surface 
towards tlie bladder. In the same year, Dr Daniel 
Ayres, of New York, operated on the same principle ; 
but the skin around the margin of the exposed 
bladder, was dissected up, and brought together by 
sutures over the raw surface of the reflected flaps. 
An important modification of the operation has since 
been practised ; the flaps are taken from the groins, at 
the sides of the bladder ; whereby a better supply of 
nourishment ia provided, from the recurrent brancheH 
of the common femoral artery, for primary union to 
take place. Mr John Wood has completed the 
operation, in all Its details, and has been the most 
successful operator. 

The operation now consists of two stages ; the first 
to effect the closure of the upper part of the bladder ; 
the second, — after the interval of about a month, to 
close in the lower part, and to form a prepuce and com- 
plete the urethra. Closure of the bladder is accom- 
plished by reflecting two triangular flaps of akin, oub 






on eaeh nSeof tlie exposed bladiW, vitk their b«ses 
wards, and attocbed to the skin of the groin at Fon] 
ligament. The apex of each flap meets the other 
the medjan line above the extrorerted bladder, so that 
the raw rarfac«« exposed bj lifting them are continaoas 
at that point. Tbc inner edges of the fiaps are made 
close np to the bladder, and are bronght together in 
the median line, and united by intermpted wire satores. 
The penis may then be fastened down to the scrotum 
by a silver wire eotnre passed throngh the fnenom, to 
allow a free escape of nrine. Then the angles of the 
groin and nmbilical incigiona are to be onited by wire 
(intnres. Completion of the nrethra and the formation 
of a prepoce — according to Wood's operation — "con- 
aifltR, In raising the whole front of the scrotum, to- 
gether with the skin covering the lower side of the 
penis — going deep enongh to inclnde the muscular 
layer of the dartos — bo that these tissues form & sort of 
bridge of akin connected with the groin on both sides. 
Iliift is then lifted over the penis, which the great ex- 
tensibility of the parts permits easily to be done, and 
placed upon a bed or raw surface, prepared for its lodg- 
ment by turning down a collar or flap from the arched 
border of the bladder-covering above, and from the sides 
of the nrethra and penis below, as far forwards as the 
glane. A continuous thin wire sature holds the deeper 
or reversed flaps together, and a single line of inter- 
rupted suture connects the transplanted scrotal struc- 
tures to the border of the bladder- covering. The gap 
in the scrotal wall is afterwards easily closed in over 
the testicles by the great extensibility of the hinder 



DtSE&SES OP THK BLADDEE Bt 

part of the bag, which is left intact ; the margins of the 
wound being brought together vertically by thickish 
wire sutures that will not easily cut out." 

As to the difficulties of these plastic operations, Mr 
Wood finds ; — that in the first stage, — closure of the 
bladder, the chief difficulty arises from the hemia-like 
protrusion of the hinder wall of the exposed bladder by 
the action of the abdominal walla upon the contained 
viscera. In the second stage — that of forming tho new 
prepuce and completing the urethra, difficulty is due to 
the occurrence of erections in the imperfect penis, 
excited perhaps by irritation of the sutures ; thus dis- 

' placing the united parts, or rupturing the newly-formed 
adhesions, before sufficiently secure to resist tension. 

AfieT'treatmenl. — ^The former difficulty referred to, 
is best obviated by a proper position of the patient after 

' operation ; a sitting posture with the knees drawn up, 
tied together, and placed over a high bolster. This 
relaxes the abdominal and pelvic muscles connected 
irith Poupart's ligament, completely, and also allows 
the urine to drain ofE by gravitation from the raw and 
adhering surfaces. Erections are most effectually 

Loontrolled by cold applications, as by irrigation or ice- 



of Operation. — Considerable success has 
1 this operative procedure for the plastic repair 
I- of extroverted bladder. Richard's case was unsucess- 
I ful ; death ensuing in nine days from peritonitis. But 
Ayre's two cases were both successful. So also WSB 
t another by M. Michel (1868) ; in the person of a male 
^iufautj fourteen months old. Mr Wood records eight 
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cases of operation ('Mcd.-Cliir. Trans.,' 1869), in none 
of whicb. was there the slightest approach to peritonitis; 
snd all recovered, except the first, which terminated 
fatally, but not in consequence of the operation. The 
success in curing or relieving the malformation, has 
been variable ; sometimes a perfect resnlt, or a complete 
failure, sometimes a greatly improved condition, 

Displacew&^ts. — Under this title I pi-opoae to notice 
briefly two forme of Displacement, which as relatingf 
the Bladder are occasionally met with in practi 
Prolapsus, and Heniia. 

Prolapmig may occur in females, the bladder falling- 
down with the anterior wall of the vagina ; in the form 
of a rounded swelling within the labia, or perhaps 
appearing externally between the thighs. This tumour 
is soft and fluctuating to the touch, especially when 
pressure is made above the pubes ; and the transverse 
rugas of the vagina may be seen, unless the swelling be 
very tense. The compressible character, and the size 
of 'this vaginal swelling, will vary with the more or leea 
distended state of the bladder ; and after micturition, 
only a lax condition of the vaginal wail may remain. 
Passing the finger on to behind the tumour, the 08 
uteri may be felt, having a direction downwards and 
backwards ; and this uterine retroversion arising from 
the bulging tension of the vaginal wall, in front, there 
can be no doubt that the case is not one of prolapsus 
uteri, and which is a more common affection. Prolap- 
sus of the bladder is attended with some bearing-down 
sensation, — stretching even from the navel, when the 
bladder is full ; and constant vesical irritability urges 
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rto Ereqneiit and straining mictarition ; but with incom- 
plete eSect, as the fundus of the bladder still remains 
fall ; and while repeated efforts graduaUy inereaseB the 
proIapBos, partial retention of urine at length provokes 
chronic cystitis, Snrgical relief is sought sooner or later, 
for the bladder is not qniet in any state ; whether mode- 
rately full or partly emptied. A catheter is introduced, 
and then — in addition to the vaginal tumour, and vesi- 
cal symptoms — the surgeon can plainly teel the point 
of tho instrument in the vagina, when turned down into 
the fundus of the bladder; and from which receptacle, 
a quantity of urine may be drawn off, below the level 
that the patient could espel. By tilting up the vaginal 
wall with the fingers, the bladder is readily emptied; 
and this natural mode of relief, aided by an inclined 
position forwards, the patient may herself have learnt 
by experience. 

The caiige of this prolapsed state of the bladder is- 
won discovered. The patient has a large, relaxed 
vagina ; which may be the result of anything that has 
impaired the natural tone of the passage. Commonly 
arising from repeated pregnancy, and tedious or difficult 
labour ; this state of the parts is found mostly in 
women who have borne many children, and in rapid snc- 
cesaion. Sometimes also in women who are weakly, and 
mbject to leucorrhcea, the vagina is naturally so lax 
that prolapsus of the bladder seems to be ever impend- 
ing. But a naturally lax perintum, which readily 
yields under any straining effort, is, so far as I have 
observed, rather a protective support against the 
descent of the bladder, — or, indeed, of the ntems. 
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H direction, and tlins reacliing the internal abdominal 
^ ringj it may partly protrude through the inguinal 
canal. At first, there is no peritoneal investment — no 
eac ; but when the fundus of the bladder descends, the 
peritoneal covering presents a sac. Sometimes, an 
ordinary intestinal and omental hernia co-exists, and 
this protrusion descends in front of the cystic, behind 
which lies the spermatic cord. In some cases, the 
protmded portion of bladder has contained not only 
nrine, but also one or more calculi. With any sym- 
ptoms of stone, sounding then, of course, will not detect 
the calculus. When situated in the groin, — as a cystic 
bubonocele, the stone has been mistaken for a bubo ; an 
odd mistake, considering all the different circumstances 
«£ the two cases. 

The Ireahtienl of cystocele is simply that of hernia ; 
the protrusion should be reduced, and kept up by a 
truss ; or when irreducible, a suspensory bag must be 
worn. 

In the event of an operation, the surgeon will 
Xemember the peculiarities of the hernia with which he 
liaa to deal ; — the absence, usually, of a peritoneal 
BC to the bladder ; and the possible co-existence of an 
intestinal hernia, with a sac, overlaying the cystocele. 
Should the vesical protrusion contain a stone, this must 
.be returned into the cavity of the bladder ; and after- 
wards removed by lithotomy or lithotrity. 

Injubies. — The bladder, lodged within the bony 
walls of the pelvis, is less Uable than many other organs 
to external injury, as wounds or rupture ; and only 
Mjccasionally, to the intrusion of foreign bodies from 
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without, through the urethra or by gun-shot penetra- 
tion ; but it ia very commonly the receptacle of urinary 
concretions or calculi, — which from both a clinical and 
Borgical point of view constitutes a suhjt'ct of such 
interest and importance, that I shall devote the next 
chapter to its special consideration. 

LaeeraHon of the bladder occurs not unfrequently 
with fracture of the pelvis, this additional injury being 
a most serious complication, in consequence of the 
extravasation of urine. Aa open wound, aa by a 
bullet, may allow the urine to escape externally, and 
recovery has been known to ensue. 

Rupture of the bladder is also not very uncommon, as 
the result of blows, kicks, or contusions on the lower 
part of the abdomen, especially when the bladder is 
fully distended and rises above the pubes in contact 
with the abdominal wall. Thus, this accident may 
happen from a fall in wrestling, the uppermost man 
coining down upon his antagonist, or from running 
against a post in the dark, an instance of which Listen 
relates. In that case, a large calculus, which nearly 
occupied the bladder, was shattered into fragments by 
the concussion. 

The sijm^itoins of a lacerated or ruptured bladder can 
scarcely fail to attract attention. The patient is seized 
with a sudden and intense pain in the lower part of the 
belly, with immediate collapse, and inability to paBs 
water, or only a little bloody urine comos away through 
the urethra; all these symptoms having arisen from 
some such injury as we have already noticed. On 
introducing a catheter, the bladder is found to be 
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Lpty, or a small qaantity of bloody nrine is drawn off. 
In gun-shot injary implicating . the bladder, the nrine 
may perhaps be seen to escape through the track of the 
Wound. Extravasation of urine is more or less perilous, 
according to whether it takes place into the peritoneal 
cavity or into the cellular tissue of the pelvis ; this dif- 
ference depending on the situation of the rent in the 
bladder, as above or below the reflexion of the perito- 
neum. In the one case, fatal peritonitis speedily 
ensues ; in the other, diffuse cellulitis, and a less rapid 
and surely fatal termination. 

Treatment must be directed to the immediate pre- 
vention of yet further extravasation of nrine. A full 
sized gum-elastic catheter should be passed into the 
bladder, and retained by tapes; that the urine may 
dribble away as fast as it descends into the bladder. 
Any appearance of urinary infiltration presenting ex- 
ternally, must be at once met by free incisions, so that 
the noxious fluid shall escape, and sloughs also as they 
form. This prompt interference may succed in circum- 
■cribing the infiltration, and in time for a barrier of 
lymph to be thrown out, ere the supervention of blood- 
poisoning. Peritonitis is less under control ; for 
although the catheter commands the bladder, the urine 
already extravasated and imprisoned with the peritoneal 
cavity, still maintains the inflammation. The general 
treatment consists in the watched administration of 
Opium and stimulants, with whatever nourishing food 
the stomach will accept, to sustain lite through the long 
course of exhaustion. 

Rupture of the ureUr is a rare kind of injury, but it 




has been known to occur from external violence, and 
recovery is altogether hopeless. In a case recorded by 
Mr Stanley, a largo collection of urine formed around 
the rent in the ureter, as a circumscribed and fluctuating 
Bwelling, which was repeatedly tapped. Ruptured 
pelvis of the kidney, in another case, led to the fonna- 
tion of a similar cystic collection of urine behind the 
peritoneum ; and no less than six pints were drawn off, 
at one sitting. But the patient died about teu weeks 
after the accident. 

Foreign Bodies. — Various foreign bodies, such as 
portions of catheters, bits of pencil or tobacco-pipe, a 
hair-pin, and all sorts of odd things, too numerous to 
mention, are occaaionally thrust into the bladder 
through the urethra. Both sexes have indulged in 
such practice, whether from some feeling of idle 
curiosity or morbid propensity. Any substance thus 
introduced is usually of some length, and lying 
perhaps across the bladder, is rarely expelled in 
passing water ; it must, therefore, be extracted surgi- 
cally. This mny sometimes be accomplished with a 
lithotrite, by catching the body in its long axis, or by 
crushing it as a stone ; but it has been found necessary 
to have recourse to the operation of lithotomy. Know- 
ing the size and shape of the foreign body, the median 
operation can be more frequently selected. But no 
operative procedure need be taken immediately, unless 
bladder- symptoms are urgent ; for sometimes the foreign 
intruder is ejected through tho urethra, and when least 
expected, even more easily than it entered. Having 
failed to extract a bair-pin from the bladder of a yonng 
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woman, — after crashing the calculus -concretion aroand 
it, and fully dilating the urethra, the pin, thus relieved, 
worked ita way out on a favorable opportunity. The 
male urethra is, of course, a leas convenient channel for 
the natural discharge of any substance from the bladder. 

Bullets, bits of clothing, or other bodies are Bome- 
tames lodged in the bladder by gun-shot wounds, im- 
plicating this organ. Any euch body must be removed 
BS circumstances permit. Mr Dixon has collected 
fifteen cases where the ball had entered the bladder, 
either in the first instance, or in consequence of abscess 
and ulceration ; and in ten of these cases, the ball waa 
extracted by the operation of lithotomy, with successful 
restilta. Of the remaining five cases, the issue ia sot 
recorded. 

Whatever may be the kind of foreign body in the 
bladder, it soon becomes encrusted with calcolona 
deposit; and by thus increasing the difficulty of its 
extraction, while as a persistent source of irritation, 
chronic cystitis supervenes, the result of any operative 
procedure may be unsuccessful. 

Worms of various species have, in rare instances, 
been discharged from the urinary bladder. How they 
get in and how they creep out, is part of their natural 
history. The ascaris lumbricoides or round worm, and 
the a. vermicularis or thread-worm, both of which 
apeciea inhabit the intestine, may escape through a 
recto-vesical fistula. The strongylns gigas, occasioQ- 
ally infosting the kidney, passes down the ureters. Tbe 
spiroptera hominis were discharged from the bladder 
of a patient, for a period of thirty years, whose case ia 
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CKISABT CALCCLC8 — LITHOTOirY AND LITHOTRITT 

I xow approach a sabject around whicb, as a ceBtrol 
fignre in Surgery, has gathered a vast array of detail, 
and the difficulty lies, not in the escIuBion of much 
which might be introducedj but in the selection of that 
which will best exhibit a faithful Tiew of the whole ; 
joBt aa an artist desires to catch the lineaments of his 
attractive model, that he may at least present a por- 
traiture tmo to life. The descriptive representation of 
the subject on which we are entering, may be taken 
from my general work on ' Surgery ;' but the pictnre, 
as it were, will be fiuished more completely, by throw- 
ing in much practical detail, more suitable to the cha- 
racter of this special treatise. 

Urinary ea/c«/«* signifies a concretion of one or more 
of the constituents of the urine, forming a bard mass or 
Btone, The produ^liim of such calculus will be noticed 
in connection with the pathology of urinary diseases ; 
but the seat of origin may be either in the kidney or 
the bladder, giving rise to calculus, — reiiat or vetieal. 
Usually, it originates m the kidney, and subsequently 
descends through the ureter, as a small stone, into the 
-bladder, where it increases by further concretion. 

Rknal Calculus. — A stone fonuing in the pelvis of 
7 
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tbe labtef maj, or msj not, be attended frith pun or 
(Aber ^mptoniB of nepliritic irritatioii. Freqaentlv, it 
remsiiu qniesoent and tmsaspected when lodged in tlua 
dilated porticn of tlie nreter. It may there attain a 
large size and remarltablj irregular shape, being moalded 
to the pelvis aad calioes of the ureter within the liilaB 
of the kidney. Absorption of the kidney-sobatNifM 
reralts from the continued pressure, and ihia ts attended 
with pain in tbe lumbar region and epoptoms of 
uepbritiH. lu rare cases, abscess has been known to 
(■usue, and the etone discharged through an apertnue in 
(lie loin. 

A nnnll etooe in the pelvis of the kidney osmDy 
lieBcendfi through the ureter into the bUdder j it g 
ally iocrettseB in size, a§ a vesical calcolns, by a 
lating concretion on its surface. 

The descent or passage of a renal calculus ia a 
panied with more or less severe pain and constitutional 
disturbance, in proportion to the size and shape of the 
ntone. A smaU, smooth stone may descend withoat 
occasioning any notable suffering. A larger-aized and 
rough stone, as a mulberry calculus, descends with 
umch difficulty, and causes proportionate agony. Alter, 
perhaps, some symptoms of nephritic irritation, the 
jMttieDt is seized with sudden and excruciating pain in 
the loin, extending down the course of the spermatic 
cord to the testide, which is often retracted, and dowTi 
the tbiglis. This agony may double-up the patient, 
iind make him full on the ground, vainly seeking and 
iitiploriug relief. It is worse to bear, and to ivitness, 
liian the pain in passing a gall-atone. Bloody urine. 
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H vesical untability and fretjuent micturition, with Tomit* 
H ing and constitatioDal irritatioQ, are the additional 
symptoms of a descending renal calcnlns, and which 
simalste acnte nephritis. Bat the constitutional dis< 
tnrbanc« is not febrile, the pnlse remaining compara- 
lively nnaffected. These symptoms continue, with 
several remissions, from generally twelve tt> twenty- 
four honrs — the nsnal period occupied by the descent 
of a renal calculus ; when, ou its entering the bladder, 
all the symptoms suddenly ceaee. This origin, course 
and character, and termination of the symptoms deter- 
mine the diagnosis. Sometimes, the calculus remains 
impacted in the ureter, and symptoms of calculous 
pyelitis supervene. When the stone has become vesi- 
cal, and is lodged in the bladder, the symptoms of stone 
in the bladder eusne. 

Treahneiit. — Only palliative measures are available. 
Opium is the most efficacious suodj'ue for assuaging 
the nephralgic pain, and the patient can be kept under 
its influence dnriug the whole period of passing the 
stone. Chloroform may, however, be administered with 
advantage, from time to time, as a relaxant. The 
warm bath is also a most serviceable adjunct. Cup- 
ping in the loins, followed by warm fomentAtions, may 
afford some relief. The bowels should be thoroughly 
emptied by mild oleaginoos enemata, and diluent drinks 
freely allowed. 

Stone is thx Bladdbb. — A. stone, looee in the cavity 
of the bladder, falls into the most dependent part, 
behind the prostate; bat it shifts about according to 
the varying poeture of the patient. The g>jiiipi<nnf 
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pfodaeed, arite from &e ■echnwiwl imu 
otMlrKtioB OBied by tbe itaiie ■• a fion^n "ioij m 
tW Uad^. Tliejr are ahnTs emeatmaj the hbb m 
ImIMtj ilioo^B iBodifioQ in dcffFaa ta uiffeicin caMs^ sin 
■qr b* eo pprii eJ nnder fear beads; pais, dneffjr in 
tlw t^nm pnwi; tnitabiUtT of tbe Uadder witk 
t (nxpuHi^ of nuctnritiDD ; obetnirtiati c cca 
r to A« paawge of nrrne ; and morbid eonditiana 
of tba Brine, btoodj nrine is particular. In additiOB 
t« thaae Coar aymptomft, which eeretally maj ariae fiom 
Otber caotM than stone ; there ia the physical si^ of a 
hard body elicited by souniling the bladder with a 
metallic tnslrament, whereby a stone can be felt and 
beard when titmck, — the sensation and sound as of a 
■tone being transmitted tbroagh a metallic instrument 
to the band and ear. This toackstone, as to tbe 
preAence of a calcnlas, is conclnfdve, when available ; 
and it alone in fkr more die^ostic of stone than all tbe 
mere functional symptoms of its presence. 

Taking these symptoms in tbe order mentioned, their 
rcspectiye ekaraclert must bo noticed more particalarly. 
The pain is that of a dull weight about the neck of the 
bladder, and perhaps an nneosy sensation extending 
to the lower part of tbe abdomen, the perineum, or 
thighs, or even to more remote parts, as the knee, heel, 
foot, or arm ; but the pain shoots along the penis and 
centres in the 'jlam. Here the pain is more acute, and 
it ia aggrarated after each act of micturition, when the 
stone settles down on the more sensitive trigone 
vesicale of the bladder behind the prostate. In conae- 
quenco of this pain in the glans penis, children acquire 
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the habit of constantly handling and pulling the prepuce, 
whereby it becomes enlarged and elongated ; the re- 
cumbent poeitJon ako ia often sought instinctively in 
passing wat«r, to relieve the recurring attack of 
snffering. The vental irritabilitij and frequent deeire 
to evacuate the bladder, are in like manner aggravated 
offer micturition ; for as the urine is strained o£E by an 
nrgent effort, the stone settles down on its sensitive 
bed. Micturition, therefore, is not nnfrequently spas- 
modic and involuntary. The semen may be ejected at 
the same time, and Bometimes with troublesome pria- 
pism ; and there ia a tendency to prolapsus of the 
rectum, in consequence of the oft repeated straining 
and spasmodic efforts to reheve the bladder. When 
the bladder is empty, any movement of the body will 
be more or less communicated to the stone, which rolls 
about with every change of posture. Personal experi- 
ence soon restrains the sufferer's movements. Exercise ia 
avoided, and he shuns any sodden or violent exertion ; 
the pain is increased also by any jolting motion, as in 
jamping, riding, or driving. The urine, passed fre- 
qnently, and in small quantities at a time, may flow 
freely, in a fall stream ; but it is ever liable to stop 
ahniplhj, owing to the stone being washed forward 
Bnddenly against the neck of the bladder, thus closing 
the urethral orifice. The charadt-r of the urine changes. 
It becomes clouded and sometimes loaded with mucous 
or maco-pnmlent deposit, which may clear off as the 
bladder gets reconciled to the presence of a stone. 
But it is more often tinged or streaked with blood, 
sometimes ftmoonttng to resical luemorrhage ; and thi& 
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H Bymptom may continue for a long period. Afier mic- 

H turition or any rongh exercise, bloody urine is more apt 

^( to occur, from attrition of the stone and interior of the 

^^ bladder. 

V Souniiiriff the Blailder. — A sound is a solid steel in- 

H stroment, ehaped like a catheter; but with a shorter 

I curve, and having a bulbous extremity, aud a broad, 

I flat, smooth handle (Fig. 16). It should be smaller 

than a full-aized catheter, this reduction and its shorter 
curve enabling the instrument to be freely turned 
about in the bladder; while its somewhat enlarged 
extremity may aid in detecting the stono, and its 
expanded handle render the sensation communicated, 
more perceptible to the touch. A proportionately 
smaller instrument, and with an abrupt curve, will be 
suitable for children, in whom the bladder is situated 
higher up in the pelvis than in adults. Sounds of 
s sizes and curvature will be required for different 



Sonnding is performed in the following manner : — 
The bladder containing three or foor ounces of urine, 
or having been distended to that amount by injection 
with warm water, and the patient lying in the semi- 
recumbent position ; the instrument is warmed, con- 
veniently by slipping it up the arm of the operator for 
a few seconds, then well oiled, and passed gently along 
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the urethra into the bladder (Fig. 17). Its cavity 
Fid. 17. 




is explored, first along the inferior surface by raising 
the hasdle of the sound and passing its conTexity from 
the neck of the bladder in a sweep backwards ; then, 
the bladder should be explored laterally, by revolving 
the handle from side to side between the fingers and 
thnmb ; lastly, the instroment shonld be withdrawn to 
the neck of the bladder, and the point tamed down- 
wards to the depressed space behind the prostate, and 
then npwards to behind the pubes. The space behind 
the prostate may sometimea be advantageously tilted 
forwards by introdncing the finger into the rectnm ; a 
proceeding chiefly requisite in old persons. 

In all these manccnvres, the instrument is osed with 
a gently tapping motion, in order to strike the stone. 
It should be remembered that the bladder is often very 
sensitive, and disposed to bleed, owing to long- continued 
irritation ; so that anything like rongh manipulation 
would be unsorgical. Even the patient may be 
acutely sensitive, and would undergo the shock of injury, 
from any such uBei— or abuse, of the instrnmeat. 




DISEASBa OP TH 

" All \" — ^was tlie remark I once heard — " pain isp 
me." Failing to discover a stone in the recumbent posi- 
tion, the bladder should be sounded with the patient stand- 
ing up, and with a more or lens thau moderately distended 
state of the cavity. These resources having failed to 
present the stone, a second exploration may be made in 
the course of a few days. 

The knowledge gained by sounding comprises more 
than the fact of the presence of a stone. Its situation 
is generally found to be on one side of the neck of the 
bladder, more frequently to the right ; or when small- 
sized, it usually lies backwards towards the fundus or 
buried in the space behind the prostate. (See Fig. 17.) 
Its size is less clearly ascertainable, but this may be 
guessed by observing the extent of hard surface over 
which the sound passes and the readiness with which 
the stone is found in all conditions of the bladder. By 
introducing a lithotritc, the dimensions of the calculus 
can be measured in aU directions, as indicated by the 
separation of the blades. The shape of the surface, — 
whether rough or smooth, is tolerably perceptible to the 
touch ; and the density or hardness of the stone can be 
estimated almost precisely by the sound elicited on 
percussion with the instrument — by, in fact, soiirtdivg. A 
hard calculus, as the oxalate of lime or uric acid calcnlus, 
rings when struck, so as to communicate a click audible 
to a bystander at perhaps a distance of some yards 
off ; a soft calcnlus, consisting of phosphates, conveys 
a dull earthy sound, perhaps scarcely audible to the 
operator. The grating rough sensation and slight 
sound of a fasciculated bladder, pefhaps overlaid with 
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phosphatic deposit, mast not be mistaken for a distinct 
calculus. 

A second calculne, or the presence of several calcoL', 
can sometimes be distinctly detected by the sound, a 
stone perhaps lying on each side of the bladder ; the 

I introduction of a lithotrite will, however, snrely deter- 

' mine the question, when one stone is seized and another 
struck with the instrument still holding the first in its 
grasp. Sir H. Thompson has devised and employed a 
modification of the lithotrite, which acts as a sound, 
catheter, and measurer. It goes by the name of Weisa'a 
catheter- SCO op with stop- cock. 

Sonnding is an operation not wholly free from 
danger. It may indace cystitis and peritonitis, ter- 
minating fatally. Sanson, Civiale, Crosse, and others 
have recorded such fatal cases. With all possible light- 
handedness in sonnding, severe cystitis is sometimes 
provoked ; as happened in a case where Dr Gross had 

I sounded a young man, who was, however, the subject 
of stone of twenty years' duration, and accompanied 
with chronic cystitis. 

All the symptoms of stone are more or less pro' 

I «oun»vif according to the size and shape of the calcnlns, 
i foreign body in the bladder. A large-sized stone 
is usually attended with more marked symptoms ; and 
an irregular rough stone is productive of the most 
severe symptoms. The kind of calculus has some 
infiuence, but chiefly as depending on the constitutional 
diathesis. The quality of the urine will also affect the 
severity of certain symptoms ; a highly acid or alko- 
line state of the urine having a stimulant action on. ti^ 
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interior of the bladder, the pain and vesical irritftbili^ 
are aggravated. Lastly, the condition of the bladdflvl 
itself, when inflamed, whether by irritation of thoJ 
calculus or its continuance, has a similar influence onu 
these symptoms. Phosphatic calculi imply a previouslyJ 
diaorgaoised state of the bladder or chronic cystitis, a 
thence the accompanying local and constitutional c 
torbance of this state. 

On the other hand, sounding may fail to diacorwl 
the presence of stanc, and such instances have occurred fl 
in the hands of the moat experienced Surgeons ; 
Cheselden, Pelletan, and Dupuytren. In some cases^.l 
large calculi, of the size even ot a hen's or duck's eg^, I 
nearly filling the bladder, have escaped the most carefolfl 
and minute examination ; instances of which are related! 
by Verzascha, Benevoli, Duretus, Riverius, Marcella«l 
DonatuHj Cheaneau, Valentin, Riolanus, Morgagni,^ 
Covillord, Tolet, Morand, Deschamps, and Chopart, and' I 
by Gross as having occurred in the practice of Sir B^:^ 
Brodie, Several calculi cannot always be detectedi;, 
Collot extracted from the bladder twenty-two previouBlj 
undiscovered calculi, which were hard and the size of i 
hazel-nut. Failure has occurred also after repeats 
exploration, as in the hands of Abemetby, who thn( 
failed to discover a large, rough, oval calculus. 
some Biicb cases, the stone has remained undisooyered| 
for years, until after death. An instance of this kiB 
I remember to have heard from the late Mr Thoma^i j 
Morton (Surgeon to University College Hospital) 
having happened in his own practice ; an instrument bat 
been constantly passed also by many eminent Surgeonl 
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during a period of fifteen years, and yet no etone was 
foncd until after death. In other cases, and not on- 
frequently, a stone may be distinctly felt at one time, 
and not at another; a remarkable instance of which 
fell to my own lot. I had distinctly touched a small 
stone, lodged apparently in the eul-de-KOC behind the 
prostate, and it was also felt by other Surgeons ; yet, a 
few days afterwards, when about to operate, I could not 
detect the atone aa the patient lay on the table, nor 
could it be discovered by Mr Coulson, sen., or by 
Mr. Gutteridge ; the latter skilled lithotomist having 
explored the bladder in various states of distension 
and the patient standing up. About a month after- 
wards, the patient came to me with the stone in his 
Itand; ho told me that he had been seized with an 
intolerable desire to pass water, and aa if the passage 
woald burst, when the stone suddenly shot out and 
rolled across the room. Lastly, a calculus may be 
fonnd apparenfli/, by sounding; and then the unhappy 
mistake has been made, of cutting for stone and finding 
This misadventure has, however, happened to 
the most experienced Surgeons ; to Cheselden, who on 
three occasions cut and found no stone, Crosse also, 
nd Dupuytren, each of whom have thns per- 
irmed abortive operations. Velpeau was acquainted 
ith four such instances ; S. Cooper knew of seven ; 
and Coulson can refer to at least seven cases, at two of 
which ho was present, where patients have been sub- 
jected to lithotomy, with the absence of any stone in 
die bladder. 

lEnfft/sted calculus is bo named when the stone ia 
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lodged in a cyst or pouch, of the mucona membrane, 
between the muscular fasciculi of the bladder. The 
symptoms of atone — as caused by a loose, hard body 
rolling about in the bladder, are necessarily /tbxent. 
There may be some pain and weight, with increased 
frequency of micturition, arising from the irritation of 
a foreign body ; but there cannot be any aggravation 
of these symptoms after each act of micturition, and 
much increased by any jolting exercise — the stone 
being stationary ; nor any sudden stoppage of tlie 
stream of urine, and constant liability to the admixture 
of blood. Then again, sounding gives less positive 
evidence as to the presence of a stone. The encysted 
condition may be suspected ; if the stone be struck just 
once in a way, — when its exposed surface is hit by 
chance, and if it be always found at the same part 
of the bladder ; or if the stone can sometimes be 
easily felt and at other times not felt at all, — 
owing to its escape occasionally into the bladder and 
back again into the cyat. A large encysted calcnlns 
having been struck, may perhaps be defined with the 
bulb of the instrument ; not as an isolated stone, but 
through the mucous membrane as a projecting tumour. 
This comparative absence of symptoms occurs also when 
a calculus, at first loose in the bladder, aflerwtu 
becomes encysted. 

Diagnosis. — The symptoms of stone, taken severally^ ' 
may, when preseni, be due to other diseases of the 
bladder. A pedunculated growth in the bladder ia 
apt, during micturition, to flap over the urethral orifice 
and thus abruptly arrest the flow of urine. Ulceration 
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of the prostate, or malignant disease of the bladder, 
liotli give rise to hsmorrbage. Lastly, the pain and 
vesical irritability may be sympathetic of an impacted 
and inflamed testicle within the inguinal canal, in the 
more rare case of undescended testis. We should 
therefore not be misled by the presence of any on© 
symptom, but be guided by an ansoctaiion of the 
symptoms in respect to urinary calculus, as in the 
diagnosis of nearly all other diseases. Even the posi- 
tive evidence afforded by sounding will often be masked 
when the prostate is enlarged. Ajid, as Sir B, Brodie 
first observed, the last mentioned symptoms, pain 
and vesical irritability, are often much diminished 
by this prostatic condition ; owing probably to the 
enlargement protoctiug the more sensitive neck of the 
bladder from the weight and friction of the stone. 
Diffioiliieg, and sources oi fallacy, in the way of sound- 
ing may be thus enumerated : a large and deformed 
bladder; a contracted bladder, unable to contain fluid; 
a sacculated or encysted bladder; an irregular hoor- 
glass contraction of the bladder, obstructing the 
passage of the sound into one of the compartments ; 
calcareous matter adherent to the walls of the bladder ; 
calculi in the prostate and urethra ; enlarged and 
fonghened prostate; and tumours at the neck of the 
bladder. The calculus itself may be coated with blood 



In the female, the symptoms of stone are similar to 
I those iu the male. Sounding is very easily accom- 
I plished, the straight and short urethra readily admitting 
i the instrument and ejcploration of the bladder. The 
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which the bladder may be entered ; — in the perineuni, 
the Bapra-pubic or hypogastric region, and throngb the 
rectum ; thus indicating three principal operations of 
lithotomy — perineal lithotomy, the snpra-pnbic or high 
operation, and the recto-veaical operation. Perineal 
lithotomy comprises four varieties; (1) the ordinary 
lateral operation of Cheselden, and as modified in detail 
by Key, Listen, and other modem Uthotomists ; 
(2) the median or Marian operarion, revived by Vacca, 
and as modi6ed by Civiale, Buchanan, and estab- 
lished in modem surgery by Allarton ; (3) the hi- 
lateral or transverse operation of Dupnytren ; (4) 
the quadrilateral section of the prostate by Yidal de 
Cassis. 

No branch of Surgery possesses a history more 
interesting, cnrions, and romantic, than that of litho- 
tomy, and its comparatively recent Bubstitut€ — litho- 
trity ; and nowhere is the temptation so alluring to an 
author in love with his theme, to trace the gradual 
development of surgical principles and their application 
in practice. But I must postpone this digression to 
another opportunity. 

Preparation of the Patient for Lithotomy, — Some 
Surgeons, as Key and Coulson, have paid great atten- 
tion to the state cf the patient's constitutional health 
preparatory to operation ; other Surgeons of equal 
eminence, as Liston, have not deemed it necessary to 
delay the operation by much preparation. The nervous 
system being tranquil, or subdued by an occasional 
opiate, the skin acting freely, and the urinary secretion 
iluving been corrected, aa far as possible, by alkalies or 
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sound shoald, therefore, be Ghorter and lesa curved. 
By introdacing the fingers into the vagina, the stone 
can be tilted forward, thus facilitating the examination. 
Consequenteg, and Tertninationt of 8ton^ in the 
Bladder. — The bladder, prostate, nretera and kidneys, 
undergo important stmctaral changes, chiefly of a 
deatmctive character. With these changes in the 
urinary apparatus, exhanstive constitutional distorb- 
ance ensues. The bladder becoming extremely sensi- 
tive, especially behind the prostate where the calcolns 
commonly rests, the urine is expelled at short intervals, 
and a contracted state of the bladder results. Some- 
times, however, it falls into an atonic and dilated 
condition, with retention of urine, which undergoing 
decomposition assumes an ammoniacal and offensive 
character. In either state, more particularly the latter, 
chronic cystitis frequently supervenes, subject occasion- 
ally to attacks of acute cystitis, with muco-purulent 
urine. A fasciculated condition of the interior of the 
bladder usually results, in consequence of an hyper- 
trophied development of the muscular bands beneath 
the mucous membrane ; and not unfrequcntly between 
these fasciculi a hernial protrusion of the mucous mem- 
brane occurs, forming a pouch or cyst, in which the 
calculus is apt to lodge, as an encysted calculus. An 
ulcerative and discoloured sloughy state of the mucous 
luembrano sometimes sets in i or a parietal abscess may 
form, which opening into the bladder, may receive the 
stone into its sac, and thus the calculus becomes en- 
cysted. Perforation of the bladder has been known to 
happen, allowing the stone to escape into the peri- 
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toneam, or perhaps into the rectum, vagiiia, or 
perineum. Pelvic cellulitis sometimes occurs, with 
diffuse suppuration. These more extreme results have 
probably been induced by injudicious sounding. The 
prostate osually becomes in some degree enlarged, 
whereby a depression or pouch forms behind it, as a 
frequent receptacle for the stone. The ureters undergo 
less marked changes ; generally they are somewhat 
dilated, and thickened by chronic inflammation, espe- 
cially at the pelvic portion adjoining the kidney. This 
organ is the seat of the most serious and ultimately 
btal disorganization. Thus, the kidneys may be affected 
with chronic nephritis ; and sometimes with the scnte 
form of this disease, terminating in suppuration and a 
speedily fatal issue by uremia or pyaemia. Degenera- 
tion more commonly takes place as the consequence of 
chronic nephritis, and death results from albuminuria. 

This, the ordinary course of stone in the bladder 
extends over a longer or shorter period of years ; 
varying very much according to the kind of calculus, 
the constitution, and age of the patient. Nevertheless, 
the course, although more or less slow and the sym- 
ptoms more or less severe, is always progressive in its 
tendency to a fatal issne. As a set-off to this mode of 
termination, a spontaneons cure now and then takes 
place, by the expulsion of a small stone through the 
urethra in the act of straining micturition ; and far 
more rarely, the stone has been ejected by ulceration 
of the bladder through the rectum, vagina, or peri- 
neum. 

Trmimetil. — The remedUil, as well as the preventhr, 
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treatment of vesical calculous affections, comprises 
those measnres — medicinal and hygienic — wliicli have 
reference to the calculous diathesis, in each particular 
kind of nrinary deposit; a subject reserved for special 
consideration with Urinary Diseases. The various 
morbid conditions of the urinary organs, resulting from 
the presence of calculus as a foreign body — chie^ 
irritability of the bladder, and cystitis — have alreat 
engaged our attention. 

Operalions. — ^The treatment of Stone in the Bladd 
consists of the various operative procedures appropri 
for the removal of Stone. Three methoda have beei 
devised, two of which are established operations; (IVJ 
lithotomy or the extraction of stone by a cutting open 
tion ; (2) the removal of stone mechanically by instnt^ 
ments, -without a cutting operation — as by lithotrity W" 
crashing in the bladder and extraction piecemeal throagH 
the urethra, or Bometimes by simple dilatation of the 
nrethra ; (3) solution of stone by chemical agents 
or Uthontriptics, or by the agency of electricity — 
electrolysis. Haying regard to the desirability of 
these several methods of procedure, it might seem ■ 
proper to notice the latter, or removal by solntion, 
first ; but in consideration ef the far superior efficacy c 
the other two methods, they will be described almu 
exclusively ; and flrat lithotomy, as being the operatic 
perhaps most generally applicable. 

LiTHOTOMT, or the operation of cutting for stone i 
the bladder, has boon performed in various ways ; bo^ 
as with regard to the seat of operation and the methoi 
of its performance. There are three situations ii(l 
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which the bladder may be entered ; — in the perineum, 
the supra-pubic or hypogastric region, and through the 
Tectum ; thus indicating three principal operations of 
lithotomy — perineal lithotomy, the supra-pubic or high 
operation, and the recto-vesical operation. Perineal 
lithotomy comprises four varieties; (1) the ordinary 
lateral operation of Cheselden, and as modified in detail 
by Key, Listen, and other modem lithotomists ; 
{2} the median or Marian operation, revived by Vacca, 
and as modified by Civiaie, Buchanan, and estab- 
lished in modem surgery by Allarton ; (3) the bi- 
hteral or transverse operation of Dnpujtren ; (i) 
the quadrilateral section of the prostate by Vidal de 
Cassis. 

No branch of Surgery possesses a history more 
interesting, carious, and romantic, than that of litho- 
tomy, and its comparatively recent substitute — litho- 
trity ; and nowhere is the temptation so alluring to an 
author in love with his theme, to trace the gradual 
development of surgical principles and their application 
in practice. But I mast postpone this digression to 
another opportunity. 

Preparation of the Patient for lAlhotomy. — Some 
SnrgeoDS, as Key and Coalson, have paid great atten- 
tion to the state tf the patient's constitutional health 
preparatory to operation ; other Surgeons of equal 
eminence, as Liston, have not deemed it necessary to 
delay the operation by macb preparation. The nervooa 
system being tranquil, or sabdued by an occasional 
opiate, the skin acting freely, and the nrinary secretion 
having been corrected, as far as possible, by alkalies or 
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ttdMtcnjr. A im, ens, flpnsti^ taUc, lightly 
epnmd witb » doabled Uanket so as not to ] 
•Of thick oeM into which the bottocks mi^t nnk i 
etmlj ; a piec« of waterproof ooTering being | 
ovtr the bUcket, of eafficient length to hang down 
OTcr the end of the table. Pillows are reqaiMite to 
•Bpport the back. A firm etool is the moet convenient 
Mat, and it muBt be of aoch height relative to the table, 
that the patient's buttocka shall be level with the ope- 
rator** breawt when be sits down. This adjustment is 
eaaily nuuht Iij experience. A small low table or a 
largd chair Hli'iuld be provided, on which the instru- 
inunt« are laid out ; and placed to the right o£ the 
Dpvratur, no lliat ha can readily help himself during the 
njMrrAtioii, iiidepondontly of any assistant for this pur- 
pone. TliC api)!iance8 and instruments requisite are : — 
a jmir of ImnilngOB of coarse flanuel, each about three 
yarda lung nrid two inches in width; two lithotomy 
kliivuH ur Hualpi^ls ; namely, a eharp- pointed, straight- 
backed knife, and a blunt button-pointed knife, some- 
what ciirvod backwards towards the end; a staff, boldly 
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carved and deeply grooved od its left &ide with & good 
pit at the end of the groove, the size of the inatroment 
being sufficient to fill the urethra, and the handle 
roughened ; lithotomy forcepa, straight and curved ; 
Bcoops of different siees ; a bladder-searcher ; and an 
injecting syringe, capable of holding about a pint, the 
nozzle fitting to a catheter. To these might be added, 
a gum-elastic urine-draining tube with rings at its 
outer end, whereby it can be fixed in the bladder with 
perineal tapes, after the operation. This instrument 
was invariably used by Liston, for apparently important 
reasons to which I shall presently refer ; it has also 
been employed by other excellent lithotomists, and 
as a Listonian pupil, I natnrally followed for a time 
the example of the great mast«r. But the tube wae, 
I believe, seldom used by Conlson, nor by other men 
of large experience, and it has now fsUen into general 
disuse. 

Lateral Operation. — Four assistants at least are 
required for the performance of this operation ; one to 
administer chloroform, one on each side of the patient 
to fix the perineum in the proper position as presently 
described, and a fourth to take charge of tbe staff. A 
fifth assistant might be convenient to hand instruments, 
unless they are placed within easy reach of the opera- 
tor, when sitting down. 

The operation consists in cutting on a staff into the 
bladder, — by a preliminary superficial, perineal incision 
to reach the instrament, followed by a deep or pro- 
stAtic incision in the groove of the staff to enter the 
bladder; and the extraction of the stone. Thence the 
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Tbe patient is plac«d recnmbeDt on the table, and 
eblorofonii adroinisteTed. Then the bladder hariiig been 
prenoaalj emptied of nrine, shonld be injected with 
t«pid water to the amonnt of aboat six ounces, in order 
to stcacly the bladder and expose the stone to the grssp 
of tbe forceps. Sounding shonld now t>e p^ormed, 
immediatdy before the operation is commenced, — when 
tbe patient's bladder is in position. This may be done 
with an ordinary sound ; bat it is preferable to at once 
tntrodace the staff of sufficient size to occupy the 
urethra — and, using it as a sonnd, tbe stone must be 
distinctly felt and its aitoation ascertained. This is an 
imperative rule in regard to lithotomy. If the stone 
cannot bo felt at the time of operating, the operation 
jthould bo unhesitatingly postponed; if it can be felt, 
the operation is proceeded with. The patient is brought 
to the end of the table, so that his buttocks resting on 
the cilg« shall project a little beyond it ; the legs are 
to be drawn up and the hands and ankles firmly bound 
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together with the lithotomy hands, as thus, — either 
hand being placed on the outer side of the ankle and 
made to grasp the foot, both are securely joined in this 
poeitiou by a figure-of-8 application of the band. I 
prefer this security to the couplet leathern etrape 
which are sometimes used. Then, the side-assistants, 
taking each a foot in his hand on the inner aspect 
of the foot, and placing the patient's knee in his 
axilla, the limbs are drawn sufficiently apart to 
fully expose and throw out the perineum ; at the 
same time observing that it inclines to neither one 
side nor the other, but is fixed perpendicularly, or hori- 
zontally to the table, and maintained in this position 
throughout the operation. Unless these two assistants 
attend only to this, their simply mechanical bnt 
important duty, that of exposing and balancing the 
perineum, instead of attempting to hang over and 
see the operation, they will assuredly disturb the vianal 
line of the operator and thus embarrass him in his inci- 
sions and manipulations. 

The staff is now given in charge of an assistant, 
standing on the patient's left, with the injunction to 
hold it firmly, in the perpendicular direction, or inclining 
slightly downward*, and hooked up against the symphysis 
pubis. In the annexed Fig. 19 from Liston's Practical 
Surgery — the identic&I wood- engraving being here 
aaed — the inclination of the staff is shown ; bnt the 
curve of the instrument is depressed, instead of hooked 
up under the pubic symphysis. Some surgeons prefer 
that the convexity of the staff should be made to bulge 
slightly forward in the perineum ; othera \,\i^ Vh 




down to the rectum. Tboa then, the spAce ] 
the urethra and the rectum is exposed as mool 
poHeibie, bo that the one can be more readily apprq 
without the risk of wounding the other. 

The xnrgeon seating himself on the stool in front of 
the exposed perineam ; he shaves the integumeot on 
the left side, and introduces his Euger into the rectum 
lo know for certain that the bowel ia empty and to 
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induce its contraction ; whereby any remaining fecnlent 
matter will be expelled, and the contracted state of the 
bowel diminishes the risk of its being wounded during 
tho deeper incision. Then, with his left hand thumbing 
the tuberosity of the ischium and the ramus on the 
left Bide, he feels also, with the point of the fore-finger, 
the sort of depression below the bulb of the urethra, 
in the middle line or raph^, which lies over the cnrre 
of the staff ; a point about one inch and a half in front 
of the anna, rather lower than higher, and corresponding 
to a part of the instrument which in a thin perineum 
can often be plainly felt. The land^marks of his 
incision having thus been clearly defined; the Surgeon 
rests his left hand on the right half of the perineum, so 
as to make the skin on the left side sbghtly tense, and 
indicating with the fore-finger the above spot, he plants 
the lithotomy. knife in the raphe or just to the left of 
it, and carrying the blade in a straight line obliquely 
downwards and outwards, midway between the anus and 
tuberosity of the ischium, or somewhat nearer to the 
latter, terminates the incision at a point just below 
the anus. A /ree but superficial perineal incision is 
thuH made. The length of this incision will be 
from three inches to three and a half, in the adult; 
its extent varying somewhat according to the sise 
of the perineum, and the apparent size of the stone. 
The skin, superBcial fascia and fat are divided ; but 
the depth of the incision, varying according to the 
perineal obesity, is above rather less than an inch, 
while below, the knife sinks a little more deeply into 
the iechio-tectal fossa. The npper half of this u 




m tffnmi thmtian\ wilk tkn i 
iCntcUaf MDiMK like gniOTCL By ■ Htde tJOM|HM«» 
ai tim •pot, tbe nul of tb» fiager is lodged bofy b 
ttw grooT* ; hmI tbm tbe ptant of the knife, with As 
«aUhig-«dg* downward*, is elid along the finger omr 
tlw nail, and peaMnting the membnnooa oretlm, is 
M onc« ioMTt«d into the groore of the staff, and feit to 
t</»cb I ha metal, the contact with which mnj be farther 
WNtinM] by » iilif^t Ut«fal moTement of the point. This 
rtihitiTD position of the finger to the knife will secnrel; 
(irolitct the rectnoi,— itself also preeeed downwards and 
to tliti right; and which, from its proximity beneiatli 
tlie prostate, is especially liable to be wounded at tliis 
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part of the operatioDj — the commencement of the deep 
or prostalie incieion (Fig. 19.) The knife is now 
pushed firmly along the groove of the staff, throagh 
the prostatic portion of the urethra and the prostate, 
with a slight inclination of the blade downwards and 
outwards ; thus incising or notching the prostate 
laterally, in the same direction as the external or 
superficial incision ; while the point of the blade, by 
elightly depressing the handle to a very limited angle 
with the staff, follows the curve of the staff, nntil the 
bladder is entered. If the knife directed sideways, 
runs firmly in the groove of the staff, so as not to slip 
ont to the left, the blade cannot go wrong and the 
incision mast be right. The bladder is known to be 
entered by resistance ceasing, and perhaps a gosh of 
water taking place. This incision may be made rapidly 
and boldly by a practised lithotomist ; a leas practised 
lithotomist must take the incision more slowly and 
cautiously, A butloti-poiiited lithotomy-knife may 
perhaps be used more safely, as it locks into and has 
a more secure hold in the groove of the staff. Such 
A knife was always employed by Coulson. It is intro- 
duced into the groove of the staff, after a small puncture, 
to the extent of three or four lines, has been made 
into the membranooa urethra by the sharp-pointed 
knife, in the perineal incision. I have never yet thought 
it necessary to use this instrument. 

This — the deep or prostatic incision, is therefore 
limited in its extent through the prostate ; not exceeding 
twice the width of the blade of the knife, and certainly 
Dot passing beyond the base of the gland, where ita 
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capsule prevents infiltration of urine into the cellul 
t«xture of the pelvic cavity behind the prostate. 
withdrawing the knife throngh the prostate, it ghoold 
pass over the finger, in the same direction as in 
introducing it, and still in the groove of the staff, bo as 
not to enlarge the incision; at the same time, the 
finger is pushed forward through the prostatic incision 
into the bladder ; and, i£ this manceuvre be executed 
adroitly, the introduction of the one follows the exit of 
the other, — the finger replacing the knife before the 
water escapes in any gush from the bladder. The 
finger, fitting into the incision, is made to enlarge 
wound by a, sort of twisting, or tunnelling motion 
whereby the opening is dilated and the prostate some- 
what split, as with a blunt gorget, instead of having 
been cut freely by the knife. As the finger proceeds, — 
the stone is felt for. This double duty of the finger, as 
a dilator and a searcher, may be conveniently per- 
formed, while the Surgeon is taking the forceps with 
his other hand from an assistant, or from a basin of 
warm water at his side. Having entered the bladder, 
and found the stone ; the assistant is directed to 
withdraw the staff. Then the Surgeon introducing the 
closed blades of the forceps over the finger, he slidea 
them into the bladder, and opens the blades, with- 
drawing the finger, at the same time ; a gush of water 
now takes place, — if not previously, in making the 
prostatic incision — and thus the stone may 
be washed into the grasp of the forceps; or, on soi 
what dipping the forceps, with a sort of sweep 
left to right across the fundus of the bladder, the 
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IB at once canght and seized, whereby the mBtrnment 
feels suddenly locked. Failing to catch the stone, in 
either of these ordinary waye, it should be gently 
Bought for, and touched, with the forceps. It may 
then be seized by one of two manteuvree, as in litho- 
trity ; by depressing the inferior fundus of the bladder 
with one blade, and giving a slight shake, the stone 
will probably fall into the grasp of the inetmment ; or 
by passing the blades along the side of the stone, then 
opening them, and taming the opened blades over to 
that body, it will be seized almost with certainty. 
The size of the atone may be estimated by observing 
how far the handles are separated. If it seem to be 
■eized in ita long diameter and too large for extrac- 
tion ; the stone may be shifted by a jerk of the 
forceps, or disengaged and reseized, so as to be 
extracted without lacerating or braising the neck of 
the bladder. 

Extraction should be performed slowly, and by work- 
ing the instniment gently backwards and forwards to 
gradnally dilate the prostatic aperture; bearing down 
also in the direction of the axis of the pelvis, in order 
that the widest part of the arch of the pubea may be 
available for the extraction, and the lower part of the 
perineal incision which facibtates this concluding part 
of the operation. The forceps Ue in the axis of the 
pelvis, and are withdrawn, in the same direction as 
obstetric forceps. If , aa a rare event, the stone slips 
from the forceps, when it has been withdrawn through 
the prostate, it cannot be reaeized under the pubic 
RTuhj or without disturbing the cellular connectiona o£ 
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the bladder and rectum ; tlie finger should be passed 
into the bowel, so as to fix the stone from behind, and 
then with the scoop it may be drawn or tilted out ol 
the wound. After removing the stone, the fing^J 
Bhould be reintrodaced into the bladder to search for'J 
any other atone which may be present ; or the searcher^ 
can be used for this purpose to reach parts of the I 
bladder not readily accessible to the finger, as in frontr I 
above the pubes. And, as in the act of withdrawingffl 
the knife through the prostatic incision, the finger &fc'4 
once followed it forward, eo also in withdrawing thft^ 
forceps, the finger is again made to follow this instm- M 
ment ; that thus the entrance to the bladder shall ■ 
never be lost — an injunction the more imperative wheiL,a 
the staff, as a guide, has been withdrawn. No second ■ 
stone having been discovered, the operation is com- :■ 
pleted. M 

Fracture of the stone sometimes oocnrs, in seizing GRM 
in extracting it ; and generally as the result of tmdiiA^ 
force in using the forceps, aided perhaps by the brittl»l 
character of the stone, as when the calculus is phoe> I 
phatic. This accident should be carefully avoided | M 
for the fragments are apt to injure the bladder in any J 
attempt to extract them, and it necessitates tho M 
repeated introduction of an instrument. The frag* I 
ments are best removed by means of the scoop, withal 
the forefinger resting on the end of this instrument toM 
keep the fragment from slipping out of the bowl^j 
The bladder should then be thoroughly washed ontfl 
with tepid water, injected by a strong braes syring^ifl 
through a tube introduced by the wound, Severaiv 
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Bmall calculi are most readily removed in like manner 
— by the scoop. 

Lastly, a gum-elaetic tube may then be introdnced 
throngli the wound into the bladder, and retained in 
position by perineal tapes. This instrument waa 
formerly deemed serviceable for two pnrpoaes ; as n 
means of arresting any oozing hiemorrhage ; and for 
beeping the wound free of coagula, thus affording a 
clear passage and preventing the infiltration of nrine. 
Bat the latter risk is sorely avoided by the limited 
prostatic incision ; and the former advantage is more 
than counter- balanced, in most cases, by the incessant 
concentration of the patient's attention to his bladder. 
Originally, I believe, recommended by Collet ; Liston, 
I know, always used this tube, so did Sir W. 
Fergnason, in his earlier operations, and Mr Spence 
Btill patronises it ; but the instrument was condemned 
by Velpeau, and restricted in Mr Coulson's practice to 
cases attended with a disposition to haemorrhage, or 
employed by Sir B. Brodie only when there was a 
liability to infiltration of urine, either from clot- 
formation in the wound or from laceration beyond the 
prostate in the extraction of a large stone ; and the 
employment of the tube is now generally abandoned in 
this country. 

I have thus deBcribed the lateral operation of litho- 
tomy as consisting of three steps ; two of which are 
incisions — a superficial or perineal, including a deeper 
touch or two with the knife, and the deep or prostatic 
incision ; and then, seizure and extraction of the stone 
from the bladder. It should, however, be observed bj 
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the Student, that althougli these Bt«ps are described 
separately, aa in detail, they are performed euccessively as 
one continuous operatioD. The procedure consiBta in an 
alternate application of the left fore-finger and the knife^ 
or the forcepB. Commencing with the indication of tlitt 
point for entering the knife in the perineum, this it 
followed by the euperficial perineal incision ; then, thfl 
finger ia naed euccessively, as a protector, guide, blunt- 
gorget, and searcher ; with the knife alternately, in tlt» 
perineal wound, the groove of the staff in the mem 
branouB urethra, and the prostate ; followed by th 
forceps, also used alternately with the finger, in th 
bladder. The textures are successively divided down*- 
wards and outwards, away from the rectum, by later* 
alized incisions ; and they together form an obliqiu 
rotioidal wound, having its base externally in the peri- 
neum, and the apex in the prostate. In the limtte 
extent of the proglatic incinion, the operation, 
described, differs essentially from that of the earliear 
and some living Hthotomists ; — Frere Jacques, Chesel 
den, Desault, Klein, John Bell, Marti neau, Come^) 
Souherbielle, Langenbeck, Gutteridge, and other laoM 
successful operators ; who made a free prostatic incision^j 
extending even through the neck of the bladder ; bub 
the limited incision has been advocated by Pierrfti 
Franco, Le Cat, Scarpa, Dupuytren, Callisen, Sir A.. 
Cooper, Sir B, Bi-odie, Crosse, of Norwich, Key, Stanley^ 
Listen, Skey, Coulson, Syme, Spence, Sir W. FergOBM. 
son, and by the most experienced modern lithotomiet 
in this country, supported by Dr. Gross, and othn). 
distinguished American surgeons. 
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Position of the Hand and Knife. — Much difference of 
Opinioti has been held in surgical works of anthoritf, 
and different delineations have been given, as to the 
manner of holding the knife in lateral lithotomy. la 
making the superficial or perineal incision, the knife is 
generally held under the hand ; and in making the deep 
or prostatic incision, ihi« position is still maintained by 
lithotomista, and as shown in works on Surgery. Lieton, 
however, would appear to have held the knife above the 
hand, in making the latter incision, as depicted in Fig, 
19. It is described as being a representation of " the 
position of the hand and knife," at the commencement 
of the second incision, as shown " in a very correct 
sketch of the viscera of the pelvis, with their relative 
size and position ; and which has been copied more 
than once without acknowledgment." {Fourth Edition, 
1846, p. 509.) Bat, notwithstanding this record by 
Mr Liston, on the point in question ; as an old Hospital 
pupil, having enjoyed unnsual and repeated opportunities 
of witnessing the operations of the great lithotomist, I 
can corroborate the personal knowledge of Mr Cadge, 
of Korwich, that Mr Liston held the knife under 
the hand, like other lithotomists ; and I particularly well 
remember also that, in entering the point of the knife into 
the groove of the staff, his fingers were enclosed around 
the blade, app&rently to cover the edge, and fit the 
point into the groove securely, the instrument being 
then sent forward from the palm of the hand. But 
although there can be no doubt that in the Listonian 
Operation of lithotomy, the hand and knife had the 
usual relative position, and not as represented in the 
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^K* 19 ; y^t I ^^ °ow equally certain from my 
experience of tlie operation both on the living and di 
subject, that the method actually depicted in that Fig., 
will be found generally more advantageous ; the point of 
the knife being thus directed upwards, whereby it is kept 
more secarely in the groove of the staff. The slight 
inclination of the staff downwards from the perpe 
cular also facilitates the passage of the knife in 
groove ; as in " cutting on a straight staff," with< 
entailing the special risk incident to the manipolatii 
in that mode of operation. 

Cutting on a Straight Staff. — This mode of perfoi 
ing the lateral operation was originated by Aston 
at Guy's Hospital, where it is still practised, and 
other Surgeons. The curved staff, as a director for 
knife, is ill-adapted in its form to guide the point w 
safety, just where the use of the staff becomes requisite^i 
— in making the prostatic incision. This disadvantag« 
may be overcome by cutting on a straight staff ; Koi- 
the advantage is also gained, that the groove, whii 
had been directed downwards for entering the kni 
can then be turned in any oblique line for division 
the prostate. But the straight staff is more liable 
be tilted out of the bladder than the curved one ; a 
therefore, the end of the staff should always rest upoA'fl 
the stone in performing the operation with this instni. 
ment. 

Having reached the staff by the perineal incision,' 
which has to be carried deeper than to reach the curvB 
of the ordinary staff, the point of the knife is ent( 
into the groove ; then the Surgeon, withdrawing 




must be taken lest the knife slip ont of the groove. 
Feeling certain that it still remains in ; the Sui^eon 
lateralizes both sts5 and knife, in contact, to the left 
of the perineum, corresponding to the external incision, 
and pushes the knife onwards along the groove into the 
bladder ; withdrawing it in the same direction, so as 
to incise the prostate only to a limited extent. Here 
again, in this nearly parallel mode of using the staff 
and knife, special cantion must be taken lest the point 
be tilted ont of the groove by the front of the prostate ; 
when, instead of entering the bladder, it would pass 
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wHb tkflita^ «o H BO* to neiae d^ pnMate too &r 
bw^ IVi^ knv^ ■■liiHil ^ UBdder ud witk- 
dnwn Oe kaife, tUa iairiaMiMl k hid adde ; the staff 
is DOW tmuferred to tlw rigb band, ukd tbe left fore- 
finger, introdoced into the vooBd, k goaded by tlw 
staff into tbe bladder and to the st<H>e. The fing«r 
reatiag ob the atone, ike staff may be withdrawn ; the 
forceps IB intro dacc J aloi^ the finger, and the opexB- 
tioo completed. 

ParlM «W, amd Part* to be aroiJfd, ia Lateral 
IAth<A<rtny. — If the operation be oondneted on the 
principles laid down, the qnestion of the " parts " 
concerned, is more an anatomical investigation than a 
surreal coDsideration — more a Stndent's question, than 
of practical consequence. The parts necegsarilj divided, 
in their order from without inwards, are ; — the skin> 
superficial faecia and fat, with the inferior hsemorrboidal 
vessels and nerves passing across the ischio- recta) 
fossa ; the transverse perineal muscle and artery, with 
probably the superficial perineal artery and nerrea ; the 
base of the triangular ligament and the deep transverse 
urethral muscle; the membranous urethra and constrictor 
muscle ; the prostatic nrothra, and the prostate to a 
limited extent in its left lateral lobe, including the 
" ligamentous ring or band " around the neck of the 
bladder, but not the capsular boundary formed by the 
reflexion of the recto-vesical portion of the pelvic 
fascia ; external to the capsule, some of the anterior 
fibres of the levator ani muscle will be divided^ and 
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within the capsnle, a plezas of rather large-sized veius 
must be severed — in the prostatic incision. 

The annexed figure {Pig. 21) represents the "parts 
cut in Lithotomy," as depicted in Liston's ' Practical 
Snrgerj-.' 




Fio 21 —1 ind 2, Sbroiu Und iiound the eriSoe of Oir Uii)d«r : 
3, Dprains o/ unUr; 4, dnccoduig nuHULu Sbnt, with ttuuiene 
Gbtw toward* the eatil]'. 

The parta to be avoided in the operation, are in 
anatomical works thns ennmerated; — the rectum, the 
internal pndic artery, where it courses forwards under 
cover of the ramus of the.pubes; the bulb o£ the 
urethra ; and the artery of the bulb, which normally 
passes inwards transversely about half an inch above 
the base of the triangular ligament, between it and the 
other or deep layer of the perineal fascia. Of these 
parts, the rectum will be avoided, by having the staff 
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well hooked up, protecting the bowel with the Giig'^ 
and lateralizing the knife parallel with the bowel — par- 
ticularly in an old person whose rectum is commonly 
dilated into a pouch just above the anuBj sometimes 
even wrapping around the prostate from side to side. 
The precaution of emptying the bowel should also be 
observed. The arterial veesels mentioned are less 
readily wounded ; but, when presenting anomalies, they 
may be unavoidable. The pndic artery will be avoided 
by not turning the knife too much outwards in making 
the deep incision. Posteriorly this artery is securely 
lodged under cover of the tuber ischii ; but, occasionally, 
it descends over the inferior surface of the bladder, and 
across the prostate to reach the penis. Or, the acces- 
sory pudic, as an occasional substitute for the pudic, 
when defective, lies on the posterior edge of the pros- 
tate; it may then be avoided by not extending the 
prostatic incision backwards to the base of the gland. 
The artery of the hnlb, a serious source of hiemorrhage, 
may perhaps be avoided by not cutting too freely 
upwards towards the groove of the staff; but an ir- 
regular course of the vessel, lower down than usual, 
cannot be foreseen or avoided by any plan of incision. 
Sometimes also, as arising from the obturator artery, 
or as a branch from the artery of the bulb on the 
opposite side, neither of these anomalies can possibly 
be anticipated. Lastly, the hulb of the urethra, a 
source of venous heemorrhage, may be avoided by 
directing the point of the knife obliquely upwards 
beneath its projection, in the act of penetrating the 
membranons urethra. I agree, however, with Mr 
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Skey, in not attaching muci importance to a wound of 
the bulb ; and I have no doobt it not unfrequently 
happens withont any evil consequence. The venoun 
pi esn sea, within the capsnle of the prostate.are sometimes 
much enlarged, especially in old men, and become a 
source of unavoidable hsemorrhage. 

For years I have protested against fettering the 
bands of the Operator with many of the impracticable 
considerations laid down in Anatomico- Surgical works. 
In lithotomy, Anatomy plans the landmarks and limits 
of the incisions — perineal and prostatic ; but the putho- 
logical conditions of the prostate and of the bladder 
are of more surgical importance in the seizure and 
extraction of the stone. This will appear presently 
in connection with the difficulties incidental to the 
operation. 

The Lateral Operation m C/.i/drm.— Lateral litho- 
tomy is performed in the same way in ChOdren as in 
Adults ; but the anatomical condition of the parts under 
the age of puberty and especially in childhood, affects 
the performance of this operation. The anatomical 
peculiarities alluded to are chiefly fonr ; the looseneaa of 
the perineal cellular texture in the recto-vesical space ; 
the small size, thinness, and weakness of the membranons 
urethra ; the rudimentary small size of the prostate ; 
and the position of the bladder — it being situated 
higher up or more in the abdomen than in the pelvis. 
These conditions severally affect the operation in its 
first part — that of entering the bladder ; extraction of 
the stone is not attended with any special difficulty. 

Thus, the snperficial perineal incision having been 




of diitnictum slunild be moembered ; this Use 1 
preaents no n«<dt tluroDgfa which the finger ebotiU ] 
to gain admiwian, nor can the ^aiv grooved staff Ik 
felt aioQg the back of the finger when introduced 
ioto the cavity. Besides both these negatire features 
of distinction ; above this cavity, near the erniphysis 
pabiB, lies the staff leading to the bladder ; and trhich 
can bo plainly felt on directing the finger from tbe 
scene of mischief, obliqnely upwards to that spot- 
Hence, the practical inferences are these ; in approach- 
ing the Htaff, to avoid making anatomy by a too fr«e 
use of the finger ae a guide ; and to direct both it and 
the knife upwards to the more highly situated staff, 
inKtead of heedleBsIy slipping into and working in the 
interval between the bladder and rectum, A precaution 
before operating should also be observed ; that of 
■officioDtly distending the bladder with water, to lower 
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its position in the pelvis, and to steady its neck. The 
name kind of misadventure may occnr between the 
neck of the bladder and the pubeEj by misaee and 
misdirection of the finger upwards. It need scarcely 
be added, that in either such case, the little patient 
remains unrelieved, and dies with the stone in the 
bladder. Yet this calamity has happened to some of 
the most skilful and experienced lithotomists — past and 
present. 

Again, in endeavouring to hit the membranous 
nrethra and lodge the point of the knife in the groove 
of the staff ; the urethra being of gmaU gize, it may be 
so cut about as to be nearly severed from the prostate. 
Or, if the point of the finger be not insinuated well into 
the opening, or if any undue force be used in passing 
it into the bladder, the thin membranons urethra may 
be torn across, and the neck of the bladder driven 
backwards on, or off, the staff, — an accident more likely 
to happen when the urethra has been nearly severed. 

Thus then, in opening the urethra, as in approaching 
it, fiddling with the knife must be avoided ; and in both 
procedures, Kaj foreihle use of the finger will also be 
mischievoDB. 

The mdimentnr}) fize of the prostate, and the high 
poHlion of the bladder, will both necessitate a more 
upward direction of the point of the knife, in makii^ 
the prostatic incision. And it should be remembered 
that this incision must necessarily almost always, if not 
invariably, extend through the whole of the small 
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I its left lobe; yet without any evil i 




th» katb Uoog Am ias«r, wiaA earn Aci 
MtMwl. U Ifce sUff be OBt of the bUc^ 
been wttUnMrs, tlw foatiou <^ botb pMieni mod 
BoflgWMi i« nuMt critioiL It nuf be pawible to >e- 
Jatfodnee t)i« instnnneot, and then proceed ae jnat 
dif«et«d. Fttiliug to sccomplUb the first step, die 
•ttonpt to hifok dovn the neck of the bladder ehonld 
nerer be re«ort«d to, — iu the absence of a guide. The 
ioger or sa; aearcbiiig iiuitrameDt will only pass deeper 
and deeper with increasing damage, and inevitable 
■k-ath rf-iiult. Moral courage in here the better part of 
viituur, and any further operative interference should be 
Tom.}\uU>\y abandoned. Ilie urethra may heal, restorioj; 
thu ooritiuuity of the canal, when the operation can be 
rvpimttid and brought to a happy issue. 

The DijjirAiUict which may occur in the performance 
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of the lateral operation relate either; (1), to entering 
the bladder ; or (2), to seizing and extracting the stone. 
The first occur more especially in operating on children, 
and have been already described; the second kind of 
difficulties are met with more commonly in adults. 
Thus, in children two difficulties are very liable to 
happen, in endeavouring to enter the bladder ; the 
formation of a false bladder in the recto-vesical space, 
and the incised or torn detachment of the neck of the 
bladder from the membranous urethra. In advlU, the 
first of these difficulties has occurred as the result of 
prolonged boring with the finger in the cellular interval 
between the bhidder and rectum. 

(1) A deep perinevm presents obstacles to enterintf 
the bladder. The depth of perineum may be due to 
fat, in a corpulent person ; or to an enlarged prostate, 
in an elderly person. Both conditions not unfreqnently 
coexist, coupled also with an indurated state of the 
prostate. A forefinger of average length can perhaps 
scarcely reach the bladder, if at all ; and the prostatic 
condition of enlargement and rigidity obstructs the 
introduction of the finger. The blunt-gorget, formerly 
in ordinary use, is here very appropriate ; as affording 
the means of dilating the incomplete incision in the 
enlarged and indurated gland, and of gaining access to 
the bladder beyond reach of the finger, 

(2) Seiaure and exirarlion of the stone may present 
\ difficulties dependent on several conditions ; — depth of 
I the perineum, particularly when due to an Enlarged 
I Froetate ; an Encysted, or an adherent state of the 
Lltone ; the Position, Size and Shape of the stone ; 
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Biclcetf deformity of Uie pelvis, in its antero-posteri 
dianieteT, or br narrowing of the pabic arch. Theee 
TBiionB conditifina interfere witb the use of the forceps ; 
either in introdacing the instnunent into the bladder, 
in seieing, or in extracting the stone. 

Enlari)ement of the Protiate, which places the bladder 
beyond reach of the finger, renders the introdnction of 
the forceps difficnlt ; and seiznre of the etone more so, 
owing to the liability of its falling into the depression 
behind the prostate, and thus escaping the sweep of 
the forceps ; but the latter difficulty may be overcome 
by asing long curved forceps, at the same time 
endeavouring to raise the stone by passing the fin^r 
into the rectum, if the fundus of the bladder caa be 
reached behind the enlarged prostate. In dilating the 
prostate, a myomatons or prostatic glandular tumour 
has been enaeleated ; and this condition, which 
Professor Gross has met with on several occasions, is 
said to delay the closure of the wound. In extracting 
the stone through an enlarged prostate, some difficulty 
may be experienced ; and rather than bruise or lacerate 
the parts, it would be proper to incise the opposite side 
of the prostate towards the tuberosity of the right 
ischium, forming a bilateral section of this body, with- 
out making any additional perineal incision. 

Encynled calculus is not very common ; but if this 
condition be found in exploring the bladder with the 
finger, the course to be taken by the Surgeon should 
depend entirely on the size of the aperture of the 
sacculus. A small aperture will preclude the possibility 
of removing the stone, without endangering life. A 
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large opening, or s partially encysted condition, may 
allow tlie stone to be liberated. This can sometimeB 
be effected by a fortanate catch with the forceps ; in 
one case, by CoUot, changing the position of the patient 
proved Buccessfol in dislodging the stone ; in another, 
by Sir B. Brodie, the orifice was enlarged with & probe- 
pointed bistoury, and the calculus turned out with the 
finger or scoop. The latter procedure is, obviously, 
extremely hazardous, since the bladder might easily be 
cat through into the peritoneal cavity. When, there- 
fore, the calculus cannot be otherwise removed, and 
with tolerable facility, the operation should, as Coulson 
observes, be abajidoned. Sir A. Cooper removed an 
encysted calculus, in the case of a child, without open- 
ing the bladder in the usnal manner ; passing his 
finger into the rectum, the stone was felt and struck 
with a sound, then by introducing a knife through the 
perineum above the bowel, the cyst was opened, and 
the stone extracted. 

Enveloping folds of mucous membrane are sometimes 
met with, the stone thus eluding the grasp of the 
forceps. This mechanical difficulty must be overcome 
by manoeuvre with the forceps, or by the more direct 
and safe means of the finger and scoop. An in- 
sufficiently injected bladder would be more likely to 
present this difficulty. 

Hotir-glatB contraction of the bladder, the stone 
being placed in the upper compartment, will probably 
necessitate recourse to the high or supra-pubic opera- 
tion of lithotomy. 

An adherent state of the calculus has been doubted 
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hj •ome lithotomista ; bat an indisputable case is 
recorded by Mr Shaw in the 'Transactions of the 
Pathological Societj-,' vol. -vi. The adhesion of the 
mucous membrane to the stone was effected by fibrous 
tisMuc, the fibres dipping into the calcareoos Eobt^nce ; 
and this anion was so firm that it resisted Beparation . 
by tearing with the forceps. In extracting phosphatiiM 
calculi, the deponit of rough calcareona matter on tliOll 
rngie of the bladder must not be mistaken for a dis-ifl 
tinct calculus ; any attempt to remove the forme^fl 
would of course prove difiastrons by tearing away thOH 
mucous membrane with the deposit. m 

Fonilion of the Stone. — Two parts of the bladder, itta 
tiither of which the calculus may be situated, offer ooii«h 
aiderable difficulty to seizure of the stone. Wheivfl 
lodged in a depression behind an enlarged prostate, thfliV 
stone must bo brought up by tilting the bladder withs 
the finger introduced into the rectum, and then using kA 
long cur^■od pair of forceps or a curved scoop. Wheaifl 
situiitt'd above the pubes anteriorly, towards the upperf 
fundus of the bladder, the stone must be lowered bya 
compressing the abdomen, as Aston Key recommended^J 
and then seized with a curved forceps or the curvedtfl 
scoop. In one such case. Sir B. Brodio found thifl 
stone both eucysted and adherent. Baisiug the pelvisfl 
will aomotimes enable the forceps to grasp the stone, mm 
resource which proved suooessftil in a case on whicfaf 
Mr Ooulson operated. m 

HltfijH' and Size of the Stone. — The shape of thai 
sti>ne u)ny offer some difficulty to its eeiivre with thifl 
fon.-ops. A round irregular stone, as a mulberry calonhut^ 
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is grasped less readily than a flattened, smooth stone, 
which liea easily within the blades of the forceps. 
Irregular shaped, phospbatic calculi, present the greatest 
difficalty. 

Both the shape and large size of the stone may offer 
considerable obstacles to its eriraet'uin. Three re- 
Bourcea are practicable ; — (1) section of the right lobe 
of the prostate, forming the bilateral section of this 
body ; (2) cnisliing, splitting, or drilling and breaking 
np the stone in the bladder — by means of strong 
lithotomy forceps, cntting forceps or lithotrites, — thus 
performing perineal littotrity ; (3) the recto- vesical, or 
the supra-pubic operation of lithotomy. Of these 
procedures, section of the prostate is most practicable 
and the safest. It was recommended by Martiuean, 
Liston, Stanley, and Coolson, rather than nse undue 
force in attempting to gradually dilate the ordinary 
prostatic incision, which would cause braising or 
laceration. The forceps still grasping the stone is held 
fast by an assistant, and the right lobe of tbe prostate 
is then incised towards the right tuber ischii, by 
jTMninc the knife or a blunt-pointed bistoury along the 
%3lde of the instrument as a director. In this way, 
Martineau often enlarged the opening, repeating the 
incision two or three times. Crushing the stone in 
the bladder through the perineal wound, is a more 
dangerous procedure ; the instrument required must be 
of some size and strength ; its application may be 
attended with some injury to the bladder, which is 
often firmly contracted on the stone ; and the frag- 
ments of atone, as sources of irritation or centres of 
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indftiy calculi, tnnst be t boron gbly remoi 
repeatedly injecting and washing oat tlie bladder vritli 
tepid water. This resoarce is, as Coolson remarks, an 
operation of lithotrity performed under most nDfaror- 
able circnmstancea. The recto-vesical, or tfae supra- 
pubic operatioQ would be preferable to crashing, in ■ 
most cases. ■ 

Fraeturo of the stone is apt to happen when tluM 
calculus is brittle, or soft ; breaking into several sbanM 
fragments, or squashing into a soft mortar-like """a M 
It occurs mostly to phosphatic (calculi. This breaking;^ 
down of the atone resalts nsnally from too firm a gmnn 
with the forceps ; either lest the stone should slnn 
away, or by pulling too high up and coming in contacH 
with the pubic arch, or in consequence of the pressartj 
requisite in estracting a large-sized stone. The frao>l 
ture generally leaves a central stoiie in the blades oEI 
the forceps, which should be extracted ; and thflj 
detached fragments removed by the repeated intro«a 
duction of this instrument or the scoop, and theV 
bladder thoroughly washed out. Detritus will pro»a 
bably still remain, and small fragments may be dis^l 
charged through the wound for some days; then thai 
bladder should be injected daily through a catheter- 1 
passed down the urethra, and the water made to. I 
escape freely by the wound ; the stream carrying with m 
it particles of calculus. This plan should be continued I 
until no more detritus is brought away. If the wound has I 
healed, the fragraenta remaining may perhaps be washed M 
out through the urethra, by means of a catheter, as aft^^ I 
lithotrity ; or, after crushiDg them, the detritus wiU ■ 
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prob&bly escape in tlie act of passing nrine, from time 
to time. 

Riekity deformiiy of the pelvis, although not a 
common cause of diflBcultj in lithotomy, may present 
insuperable obstacles in extracting the stone. If the 
brim of the pelvis be narrowed in its antero-posterior 
diameter, the difficulty of extraction ^^^ll be increased 
in children, owing to the high position of the bladder. 
Narrowing of the pubic arch, which is always narrow 
in children, may quite preclude extraction, or even the 
introduction of the forceps. These conditioiiB should 
be ascertained before operation, and eupra-pubic litho- 
tomy performed. 

The Ateideat» which sometimes happen during the 
lateral operation are: — (1) wound of the rectum; (2) 
hajmorrhage, arising either from the vessels necessarily 
divided, or from the pudic artery or the artery of the 
bulb, or from certain accidental deviations of these 
vessels, and from the prostatic or other veins; (3) 
wound of the bulb ; (4) missing the urethra and 
entering the bladder beyond the prostate ; (5) penetra- 
tion of the posterior part of the bladder from within ita 
cavity, 

The three first named accidents have already been 
adverted to in considering the parts to be avoided in 
performing the lateral operation. 

(1) Wound of the rectum is important according to 
its size or situation. The accident is more likely to 
occur in old persona, as Deschamps observed, — the 
rectum being dilated, and even wrapped around the 
prostate on either side. A small puncture, tow dovm 
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near tlie arms, may be left to itself; a little feculent 
fluid escapes from the perineal wound for some days, 
along with the urine ; but as granulation closes up, 
this ceases, and the urine is transmitted through the 
urethra, A larger-sized aperture, or when situated 
higher up the bowel, had better be dealt with at once 
and in the same way as fistula in ano. The bowel 
should be laid open into the perineal wound, by an 
incision from the accidental aperture downwards 
through the sphincter ani, so as to form one cavity. 
Granulation from the bottom may then restore the con- 
tinuity of the bowel. Otherwise a recto-vesical fisfcaJ 
lous communication will remain. ^M 

(2) Htemorrhayc must be managed on ordinary prin-* 
ciples ; by ligature or torsion of any distinctly bleeding 
artery that may be accessible ; or by pressure. The 
artery of the bulb is the principal source of serious, or 
even fatal htemorrhage ; and so also wonld be the 
internal pudic, as it can scarcely retract within the 
obturator fascia overlaying it ; but this vessel is well 
protected under cover of the ramus of the ischium. 
Either vessel is best secured by compression ; ligature 
being inapplicable in most cases, as the vessels cannot 
thus be reached. Compression is applied most effectu- 
ally by means of digital pressure ; provided the bleeding- 
vessel can be commanded with the finger, and relays of 
assistants are at hand. In the course of fonrteen or 
twenty-four hours, according to cases related by Soatl 
and Brodio, continued digital pressure has succeeded i 
permanently stopping hBemorrhage from these resse 
The ramus of the bone offers an excellent counter-reati 
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ance to the finger. Ligature has been applied to the 
internal pudic by Sir B. Brodie, and by Dr Physick, of 
America ; the former snrgeon asing a flexible Eilver 
needle. Oozing haemorrhage, of a persistent character, 
may be effectually aireated by plugging the perineal 
wound. This is precisely the condition in which Liston's 
gam-elastic tube may be used with advantage, while free 
vent also will thus be given to the urine. The track 
of the wound is plugged with dossils of lint around the 
tube ; or more conveniently, by pieces of sponge intro- 
duced into a conical bag of oiled silk attached to the 
tube, as devised by Mr Hilton, The tube is kept free of 
coagala by the occasional introduction of an oiled feather. 
Venous hasmorrhage, proceeding chiefly from the pro- 
static plexus of veins, may be arrested in like manner. 
Hilton's contrivance has here proved very succeaaful. A 
case is related in the ' Medical Times,' 1655. Sir B. 
Brodie lost a patient within a few hours after operation, 
from venons btemorrhage ; every effort having been 
made in vain to arrest it, Rttroceiient hiemorrhage, the 
blood, arterial or venous, passing back into the bladder, 
sometimes occurs and to an alarming extent. Bloody 
urine escapes by the wound, but the bladder becomes 
distended ; there is dulnees on percussion above the 
pubes, and the patient becomes faint. Injections of 
cold water should be used to wash out the bladder; 
and ligature or plugging appUed, according to the 
nature and source of the hiemorrhage. 

(3) Wound of the bulb is an accident of i 
consequence. This opinion was held by Mr > 
certainly it would seem to be confirmed by the 
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with which the bnlb has been wounded with impaiiit;^. 
But the accident has been tnown to induce phlebitis 
and pyiemia. 

(4) MissiTig the urethra, and entering the hladdtr 
beyond the prostate, allows of infiltration of urine into 
the pelvic cellular tissue. DiSuse infiammation and 
death will abuost necessarily follow. Tet this fatal 
accident has occarredj once in a way, to the most skilled 
lithotomista. To avoid itj the nail of the left fore- 
finger should be lodged fairly in the groove of the staff, 
before planting the point of the knife, over the nail, 

(5) Penetration of the posterior part of the hladdgr, 
is liable to occur from passing the knife too deeplj 
along the groove of the staff ; the point may slip onfc 
and penetrate the posterior wall of the bladder. Hence 
the advantage of the button -headed bistoury. An 
insufficiently injected bladder would be more exposed 
to this accident. I have never yet known it to happen, 
although I have heard of such a case. 

In children, the accidents specially incident to lateral 
lithotomy, have been fully considered in describing the 
operation as performed before puberty or at an earlier 
period of life. 

After- Tekatmekt. — When no accident has occurred 
during the operation, the treatment after lateral litho- 
tomy is simple. The patient is placed on his back in 
bed, with his legs apart and the knees somewhat raised 
on pillows. The urine will thus drain away through 
the wound, as it is secreted; preventing the chance 
of urinary infiltration. A draw -sheet covered with 
Mackintosh cloth, having been previously placed under 
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the buttocks, will enable the nurse to keep the patient 
clean and dry without altering hia position. No 
drcBsing is required, a sponge or small spittoon-pot is 
placed under the wound against the nates to catch the 
nrine as it drops. If Liston's gum-elastic tube has 
been passed up the wound into the bladder, and there 
retained by perineal tapes ; this channel can be kept 
free from coagnla and open for the distillation of the 
urine, by occasionally introducing an oiled feather. 
When I was a student, this precaution was observed so 
diligently, that the dresser in attendance sat by the 
patient's bed-side, the night after operation, for the 
purpose of thus freeing the tube. It was retained for 
about twenty- four hours, in a child ; and about forty- 
eight hours, in an adult. By that time its retention 
was thought unnecessary ; the sides of the wound haying 
become glazed over with lymph, whereby the risk of 
infiltration will have ceased. An opiate should be given, 
and repeated when necessary, to secure sleep or at least 
quiescence ; and diluent drinks allowed plentifully, with 
light fluid food, as milk, arrowroot or beef tea, dnring 
the first three or four days. In an elderly person, it 
may be requisite to soon have recourse to stimulants. 
Retention of urine sometimes occurs, and must be 
instantly relieved by passing a gnm-elaetic catheter or 
the finger up the wound to the neck of the bladder. 
Warm fomentations and opiates will then allay pain 
and irritation. About the fourth or fifth day, the urine 
may suddenly cease to escape through the wound, and 
be discharged through the urethra ; — the patient " weta," 
e »re accustomed to understand it. ThU,^Km- 
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ever, seema due to a temporary targeecence in tlie 
wound, resultiDg from inflammatory swelling which 
ooclmlea the outlet ; subsiding in a day or two, the 
urine again escapes by the wound. The seme temporary 
discharge of urine through the natural passage may 
happen at an earlier period, — within twenty-four hours 
after operation. It is not at all a favorable sign. 
Urine having again returned through the wound, the 
quantity gradually diminishes during contraction and 
granulation ; a portiou passes permaoently by the 
urethra in a week or ten days, and the wound cloaea 
about the end of a fortnight to three weeks. The care 
is completed in from thirty to forty days. In the case 
of a large mulberry calculus which I removed £rom a 
man sixty-five years of age, the patient returned eoond 
to Hastiugs, at the end of a month. Another man, 
aged 49, was convalescent and returned home on the eigb> 
teenth day, — by his own urgent request. But althoagh 
the wound may have healed at an unusually early period, 
it is not desirable that the patient should resume his 
occupation before firm consolidation has taken place. 
There have been instances in which the neck of tht 
bladder has given way^ and a temporarUy most sncces^nl 
issue thus converted into a fatal result. Phosphatie 
calculi generally entail the longest period for reoovetj 
after operation. 

Morbid conditions of the wound, as that of elougking 
or suppuration, must be treated accordingly. 

Secondary haemorrhage not unfrequently 
apparently, as Sir B. Brodie suggests, from the c 
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ment of a elough. Compression of the bleeding vessels 
will here prove more eSectaal than ligature. 

Urinary ii»iula sometimes remains, with incontinence 
of nrine, temporary or permanent. This resnlt is met 
with mostly in children, and it generally ceases as age 
advances. The fistulous tract may perhaps be closed 
by occasionally passing a probe coated with nitrate of 
silver, or by the galvanic-wire cautery. Incontinence 
alone may result, particnlarly in childhood, if the patient 
be allowed to get up too soon, before the sphincter of 
the bladder has recovered its tone. Impolency is a more 
rare consequence of the lateral operation from wound 
or injury involving the ejaculatory ducts in the substance 
of the prostate. F/re/il fistula may issue from a wound 
of the rectum ; or from bruising of the bowel, either 
by a forcible use of the finger in the act of protecting 
it, or daring extraction of the stone. 

I pass on to graver considerations in the history of 
lateral lithotomy ; and some of which will be found to 
determine the question of operation in favour of its 
modem rival — lithotrity. 

The principal causes of death are. — (1) Age j (2) 
Large Calculus and Pelvic cellulitis ; (3) Disease of 
the Kidneys; (4) Hiemorrhage; (5) Shock; (6) Cys- 
titis; (7) Peritonitis; (8) Pysemia. 

(I) Age has a remarkable relation to the mortality 
after lithotomy. The lateral operation ia rarely fatal 
in childhood ; a dangerous operation, in middle life ; 

kand a perilous or fatal operation, in old age. This 
operation has been found to be four times as fatal in 
ftdnlts ae in children, at the Norwich and Norfolk. 
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Hospital. Clicselden lost only 1 patient out of 3S 
under ten years of age ; and of the cases recorded by 
Mr South (in Chelius) as having been operated i 
St Thomas's Hospital during a period of twenty-tl 
years, the mortality, at that period of life, was only ■ 
in 58. Coulson's table of 2972 cases shows an in 
creasing mortality at each successive decennial period :— 
under ten years, it is 1 in 13 ; it thence gradually rises 
after ten to eighty years j to 1 in 9, 1 in 6, 1 in 5, 1 i 
4, 1 in 3-65, 1 in 3-23, 1 in 2-71. The mortality at a 
ages, rates at 1 in 9, according to the St Thomas^ 
table of 125 cases where the age was stated; but ; 
1827 cases, collected by Sir H. Thompson from tfai 
Metropolitan and Provincial Hospitals, the averagi 
mortality was higher, — nearly 1 in 8 ; and in Coulson'l 
general table of 6505 cases, male and female, th( 
average mortality rises still higher, — to 1 in 6-66, oi 
abont 2 in every IS cases. 

(2) Sim of ths Stmie. — A largo stone is far mon 
dangerous than a small one, in regard to the result d 
operation ; and the danger increases with the size, ol 
■weight, of the stone. This may be due either to bruisinj 
and laceration of the neck of the bladder, or to infiltrfr 
tion of urine and pelvic cellulitis ; as the consequent 
of forcible extraction. Crosse's table of 704 cases, ii 
the Norwich Hospital, shows the increasing dang^ 
according to the size of the calculus, estimated by ifa 
weight. When the weight of the stone was under 3 
ounce, the deaths were in the proportion of 1 in ll'S 
cases ; from 1 to 2 ounces, 1 death in 6"61 cases ; froii 
2 to 3 ounces, 1 iQ 2'18 ; from 3 to 4 ounces ; 1 in l*&7j 
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and from 4 to 5 onnces, 1 in 1*66 cases. The chance 
— observes Mr. Conlson — which a patient has for 
recovery after lithotomy can, therefore, be calculated 
beforehand, and independent of every other con- 
sideration, from the ascertained dimensions or weight 
of the stone. 

Out of 90 cases of death after lithotomy, collected 
by this author, by far the highest proportionate num- 
ber — 22, resulted from infiltration of urine, inducing 
pelvic cellulitis. Sir H. Thompson concurs in the 
frequency of pelvic cellulitis as the cause of death, but 
he would attribute it to bruising and laceration of the 
neck of the bladder, rather than to urinary infiltration ; 
this opinion resting on the fact, that in children, the 
boundaries of the prostate are almost always over- 
stepped by the knife, yet v^thont giving rise to pelvic 
cellubtis. 

(3) Disease of the Hdneyt. — Chronic pyelitis, or 
chronic nephritis resulting in degeneration of the 
kidneys with albuminons urine, may be said to represent 
that diseased condition of the kidneys which is most 
prejudicial to recovery after lithotomy. 

In estimating the comparative mortality of lithotomy 
in adriltf and children, two elements seem to be in 
favour of the latter; — at an early period of life, the 
kidneys are usually sound ; and the stone of small 
size, — thus entailing less liability to injury of the neck 
of the bladder, or to infiltration of urine followed by 
pelvic cellulitis. 

In children, death generally results from some acci- 
dental violence ; as tlie formatioQ of a false-bladder in 
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the recto-vesical apace, or disruption of the neck of the 
bladder from the membranouB urethra. In ndnlts, 
however skilfully the operation may have been per- 
formed, the state of the kidneys and the size of the 
stone may severally lead to a fatal issue. Srippres»ioa 
of urine may be mentioned as a rare cause of dej 
the kidneys being congested but not otherwise etractiiK 
rally diseased. Prof. Spence had one such case. 

(4) S-^viorrliage ia liable to occor primarily, 

secondarily after the operation; in the latter cage i 

takes place in about a week, or ten days, or i 

II a fortnight. Primary hfemorrhage is rarely Fatal ; 

P Liston's experience, one such case happened in lOl 

operations ; and Coulaon has not experienced dangerom 

huemorrhage frequently, although out of the 90 cases of 

death after lithotomy, which he collected, no less than 

11 occurred from hEemorrhage, — primary or secondary; 

so also in Prance, Begin affirms that it is the cause of 

I death in 1 out of every 4 deaths, and Boyer regarda 

I hsemorrhage as one of the chief dangers of lithotomy, 

|i (5) BJweh, as the cause of death ia very uncommon ; 

and it generally happens in old people. (6) GysHtia is 

' also an unusual cause of mortality ; although Boyer 

I attributes three-fourths of the deaths after lithotomy to 

this cause, or its consequences by extension to the 

I kidney or peritoneum. (7) Pelvic cellulitis, as arising 

ft from infiltration of urine into the cellular texture 

I around the neck of the bladder, would appear to b« 

W the inevitable consequence of a too free prostatic inci* 

■ Hion; yet this condition must be very rare, neither Sir 

■ W. Fergusaon nor Mr Spence having met with it in 
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sny post-mortem examination after lithotomy. The 
Bymptoms snpervene in from twenty-fonr to forty-eight 
hours. (8) Perif^milis, ae a consetiuence of cystitis or 
pelvic cellulitis, may thus prove fatal [ but peritonitis 
per ge, is a rare event, especially in adults. (9) Ppeemia 
is seldom consequent on peritonitis ; bat it more fre- 
quently arises from inflammation of the prostatic plexoB 
of veins, and generally in old persons, at the end of a 
week or fortnight. In one case, pyasmic infection 
supervened as late as the fourth week, when the wound 
had nearly closed (Spence). Pyeemia seems to be a 
frequent canse of mortality, 10 deaths having thus 
occurred in the 90 coses referred to. 

In estimating the results of lithotomy, no Surgeon 
should judge from bis own experience of a limited 
number of successful case?, in succession. I, for 
instance, hare not yet lost a case ; and Surgeons of 
very extensive experience are well aware of the fallacy 
of these serial cases. It has been truly said that " ten, 
twenty, thirty cases may succeed without interruption, 
and the operator flatters himself he is never to lose a 
patient; when two or three deaths follow in quick sue* 
cession, and reduce him to a level with bis neighbours, 
or at least within the limits of variation which the 
analysis of a large number of cases indicates." 

Hecdrbesce Of Stone. — After the lateral operation 
of lithotomy, and after the median operation also, a 
second stone sometimea forms. The liability to this 
recurrence of calculus, and its relation to varioos 
circumstances, have been statistically investigated by 
Ur C. WilliamB, of the liorfolk and Norwich Uos^itol. 
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^B From the opening of the Hospital in 1772 to KoTember 

^H 1863, or daring & period of ninety-one rears, 923 cases 

^B of stone in the bladder underwent a^me form of liiho- 

^P tomy, exclnding 2 cases of Uthotrity ; of these, 24 

H saffered a relapse, and underwent a second operation. 

" The proportion of snch cases to the whole nnmber o£ 

stone- patient* is 1 in 38'45, Of the 24 cases of recnr- 

rence, and a second operation of lithotomy; 19 were 

cured, and 5 died ; 3 had stone a ihird time, 2 of which 

were cnt and recovered, the third was deemed nnfit for 

Operation. All the patients were males, no instAnoe 

t having shown itself of recarrence in the female. In 

respect to age , — 6 of the cases were under ten year« of 
tge} 2 between ten and twenty; 1 between twenty and 
thirty ; 4 between thirty and forty ; 2 between forty 
and fifty ; 2 between fifty and eixty ; and 7 between 
sixty and serenty. One death occnrred below forty 
years of age ; and four above that period of life. The 
period of recurrence varied from one year to twelve 
years ; the average period was thirty-three months. 
LateraJ lithotomy was performed in all the cases, 
excepting 8 ; 2 of which were cut on both occasioiLB by 
the median operation, and in 4 this operation w«s 
resorted to on the second occasion. In 14, the calcoli 
were removed in a perfect and entire condition at the 
first operation ; while in 8, the calcoli were broken in 
the extraction; in 1, the stones were very small and 
nnmerons ; and in the remaining 1, a saccnlated stone 
was left undetected in the bladder. The nature of tbs 
second calcalns was not in all cases the same as that 
the first ; in 16, the second formaticMi had the 
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composition as the first, 9 of which were phosphatic, 
while 7 consisted of lithic acid and the lithates ; the 
phosphates succeeded the lithatea in 5, and the oxalates 
in 2 cases. 

Meduk Lithotomy. — The median operation of litho- 
tomy ia so named, becanse the incision is made in the 
midtile Hn^ of the perineum. But this operation com- 
prises two methods of procedure in relation to the pro- 
state ; a vertical section of the membranona urethra 
alone, and then dilatation of the prostate with the ueck 
of the bladder, — " lithectasy " in the male, as it might 
be termed ; or a vertical section of the prostate, as well 
as of the membranous urethra. Formerly the one was 
called also the " Marian operation," as having been 
advocated by Sanctns Marianus ; and the " operation of 
the apparatus major," from the number of instruments 
employed in performing it. 

The Old Marian Operation. — A grooved staff was 
introduced into the bladder, and the patient trussed up 
as for lateral lithotomy j the operator then made a 
vertical and nearly central incision, just to the left of 
the raph^, and terminating just above the anus. The 
membranous urethra was opened in the groove of the 
staff, and the knife being kept well in the groove, a 
long probe was passed by the side of the knife into the 
bladder. Both staff and knife were then withdrawn, 
leaving only the probe as a guide to the bladder. 
Along this instrument two iron rods or " conductors " 
were introduced, and by separating their handles, the 
prostate and neck of the bladder were dilated,^-or as 
John Bell observes, the operator "tore open the 
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pro state." The conductors were held aeide, and 
" dilators " iutroduced to make way for the forceps, 
wherewith the stone was extracted. Thus, as Le Cat 
expressed it, the two principles of the Marian operatii 
were ; " small incision, much dilatation," Vacca 
vived the median operation, and practised also a verti- 
cal section of the prostate ; thereby avoiding lacerati< 
of this part, but endangering the rectum. 

All art on' g Operation. — The Marian operation had 
long fallen into disuse, but of late years it has been 
revived and slightly modified by MrAllarton; and with. 
his name Median lithotomy is now generally : 
in this country. 

The operation is performed mnch in the same way 
by the old Marian operation, up to the introduction of 
the probe into the bladder ; when the forefinger, instead 
of dilators, is passed along the probe, and with a send-, 
rotary motion, the prostate is thus dilated. The pointw 
to be attended to are these : — the curved staff ia helA 
by an assistant, firmly, perpendicularly, and hooked im 
against the pubes ; the forefinger of the left hand iM 
introduced into the rectum, so that its point shaffl 
steady the staff in the prostate ; a straight, ahar^K 
pointed knife is entered into the perineum, in tliftj 
middle line, about half an inch above the anus, anOl 
carried on steadily until it strikes the groove of tfcw 
staff at the membranous urethra in front of the prOd 
Btate,-^a depth of about one inch and a half ; the kniM 
is moved along the groove towards the bladder for fl 
few lines deeper, and then withdrawn, at the Bai&fl 
time cutting upwards an external incision of ] to Ifl 
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inclieB, according to tlie presumed size of the Btone. 
A long ball-pointed probe is elid along the groove of 
the HtafF into the bladder, and the latter instrument 
then withdrawn, aa in the old Marian Operation. But 
the left forefinger is paased along the probe into the 
bladder, and used to dilate the prostate and neck, 
serving also as a gnide to the foreepa. When the 
Btone is free, it comes at once into contact with tke 
finger, and, if of moderate size, escapes readily into 
the wound on withdrawing the finger, the patient 
having power to strain upon and thereby facilitate the 
extraction of the stone. 

The advantages claimed for the median, over the 
lateral operation, are ; that the incieion being strictly 
in the median line, no vessels are divided, and no gap- 
ing open wound is left ; the integrity of the bladder 
being preserved, and no chloroform given, the patient 
himself helps to expel the stone. This operation is 
most suitable tor $mall stones, and where lithotrity ia 
inadmissible. 

Yet the reauIU of Median, as compared with those of 

Lateral Lithotomy have been generally unfavorable; a 

difference owing doubtless to the fact, that in median 

lithotomy, without section of the prostate, this gland 

and the neck of the bladder are bruised and lacerated 

by the dilatation, — whether with " dilators " or the 

■ " forefinger." Thus, comparing the results of 44 cases 

^^ of median lithotomy with the last 44 current cases of 

^B lateral lithotomy in the Norwich Hospital, 1863 ; Mr 

^1 Williams's table shows that of the median cases, 11 

^^ died, whereas of the lateral cases, only 2 died. But, 
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per contra, of 23 cases of median lithotomy performed 
in Leeds, Mr Teale reports that 20 recovered, and only 
3 died. Fifteen of the operations were in adults, with 
a proportion of 13 recoveries, and 2 deaths. The 
average period of recovery — in the former series — was 
seven days in favour of the median operation ; thirty 
days instead of thirty-seven, as after the lateral opera- 
tion. The weight or sine of the calculus will mnch 
affect the result. There was no instance of recovery 
where the stone exceeded 3 drachms and 2 scruples, — 
except in one case of a stone weighing 4^ ounces, but 
the extraction of which was followed by sloughing of 
the rectum and perineum, with recto-vesical fistnla. 
Nor was there an instance of recovery when the stone 
exceeded li inch in its long diameter, and IJ inch 
in its short axis, — otherwise than the exceptional < 
just mentioned. 

Rectangular Staff Operation. — Dr Buchanan of Gla 
gow introduced this procedure, which is a modificatidi 
of the median operation. He used a rectangular f 
with the short branch grooved at its side. This i 
stroment having been passed into the bladder ; 
angle is made to correspond in situation with the i 
of the prostate, the lower or grooved branch lyi 
parallel to the rectum. The left forefinger is pac 
into the rectum, and a long straight knife, held t 
the blade horizontal and the edge turned to the h 
made to enter tho perineum opposite the angle of i 
staff and passed straight into and along the groorf 
into the bladder. The membranous urethra is 1 
left untouched. In withdrawing the knife, a latei 
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Bection of the prostate is mode, in its left lobe ; and at 
the same time, an external incision downwards and out- 
wards, round the upper and left side of the anus, to 
about 1^ inches in extent. 

Certain features in this operation are adduced in its 
favour : — the more direct line to the prostate, which, 
at the angle of the staff, is situated close to the ear- 
face of the perineum ; the membranous portion of tEe 
urethra is avoided ; all blood-vessels are out of the way, 
and consequently there ia no important hEemorrhage ; 
the rectum is less liable to be wounded ; and there is 
less risk of deep-seated infiltration of urine. 

BiLATBEAL LiTHOTOHT. — Dupuytren's operation con- 
sisted in making a semilunar incision, transversely, in 
front of the anus ; the convexity of this incision being 
upwards, and the horns extending laterally to between 
the anus and the tuberosity of the ischium on either 
mde. The tissues were carefully divided upwards to 
the membranous urethra, avoiding the rectum; this 
portion of the urethra was opened by a median incision 
irom before backwards, with a double-edged biHtonry ; 
then, the curved double lithotome was passed along the 
^oove of the staff into the bladder, the staff with- 
drawn, and the concavity of the lithotome being directed 
downwards, the blades were opened, and, in withdraw- 
ing the instrument, both sides of the prostate were 
divided obliquely downwards and outwards to the 
requisite extent. The extraction of the stone is then 
accomplished in the usual manner. 

The principal advantage of this method is the facility 
it offers, by a free prostatic opening, for the extraction 
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of ta^e eaJmli ; an adraatage wfaicb cui, kowerer, b« 
gained, when n c w on iy, by bOateral mtHtrn of th« 
proatate, in the ordinuy laleral operatko. The risk 
of h gnwr r h age is not leas timn in that method of ope- 
intioa ; amd tfae bOatonl notk»i, dividing both eeminaJ 
daete, widaii^erfl the smMOolation of the patient. 

Bitateral litbotomj has been performed chiefly bj 
French surgeooa; — Bonx, Sanson, Blandin, and Vd- 
pean ; and in America^ by Prof eeeor Evo of KaahviDs 
UniTeraity. 

The resnlts of this operation are nnfarorahle ; 19 
deaths having oocorred in 85 cases, or 1 in 4^ cases. 

Media-bilateral Opfratum. — Civiale, in 1836, modi- 
fied the median operation by his medio-bilatera] pro- 
cedure. It consisted of a median perineal incision, 
foUoved by a transverse section of the prostate with a 
atrsight doable-bladed lithotoroe, which was passed 
into the bladder through the membr&nona urethn 
along the groove of the staff, and the blades withdraws 
open. 

QCIDKILATEKAL BKCTICHII OF THE PrOSTATI haa 

recommended by Vidal de Casns, in cases of very I 
stone; no matter what the direction of external i 
sion may be, so that it is not too small, — ^whel 
oblique, vertical, transverse, or curved. The principles 
of this operation are ; to have one large external 
incision, and many small internal ones. The two first 
•eotions of the prostate are made along the inferior 
oblique diameter of the gland on either side, which 
will prove safficient when the stone is of model 
size ; but, two superior oblique sections must be addei 
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first one and then the other, when the atone ia very 
large. 

RxCTO- VESICAL Opbkation. — Lithotomy through the 
rectum ia claimed by Sanson as his procedure. A 
grooved cnrved-st«ff having been introduced into the 
bladder, a vertical incision is made, corresponding to 
the rapb6 of the perineum, and dividing the sphincter 
ani and lower part of the rectnm. Continuing the 
dissection, the membranoua portion of the nrethra and 
prostate are exposed. A vertical section of the pro- 
state is then effected ; either by passing the knife 
along the groove of the staff from before backwards, or 
by entering the knife behind the prostate and drawing 
it forwards on the finger in the groove of the staff. A 
portion of the base of the bladder, uncovered by perito- 
neum behind the prostate, may even be divided. The 
staff is withdrawn, the finger introduced, and the stone 
extracted with the forceps. Recto-vesical lithotomy 
was practised in this conntry, by Mr Lloyd. 

This operation has been recommended on the ground 
of its affording an easy passage for extracting instru- 
ments, and as being free from the risk of haemorrhage. 
Bnt there is a great risk of wounding the peritoneum 
and vesicolie seminales; and of the subsequent occur- 
rence of urinary infiltration, the passage of fieces into 
the bladder and recto-vesical fistnla. Conlson has seen 
cases of permanent fistulous communication. This 
method of hthotomy has, therefore, been discarded; 
and it cannot be deemed advisable even in CAses of 
impacted calculus in the wall of the bladder. 

The retults are very unfavorable; in 185 cases thus 
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bladder, 4 or 5 roiilteti io Uie a 

*Uo 3 oat of 4 nwcm opemted oo bj* Gen. 

ScptA>nnnc, HTPo-aAnsa^ ob Hwh Om&nm.^ — 
The tite <A U»e caloilu, or tbe state of tlie j 
««pecuU/ with regud to the pelvic outlet, nuty i 
penne*] titbotomj, in tmj form, imprftcticable. Under 
the«e circnnutADcefl, or other impracticable conditiotM, 
rccoQTW may be had to snpra-pabic lithotomy. In 
fhililren, and persons below twenty years of age, tliB 
bladder stands faigfa above the pnbes, and presents a 
portion nncorcred by peritoneom, which ia freely 
accessible; nnder eight years, the peritooeal reflexion 
from the bladder does not generally reach lower than 
ouo inch and a half to two inchea from the navel. In 
old persons, enpecially when emaciated, the bladder lies 
deep in tho pelvis, behind the symphyslB pabis, and 
would be difficalt to reach ; especially in a corpulent 
pcTKOii. Chronic cystitis, resulting in a thickened state 
of the bladder, might also render the operation more 
difficult. 

Ill order to perform supra-pubic lithotomy, the 
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bladder mnBt be made to rise above the pnbes ; and 
this may be accomplished either by fall dietension of 
the bladder with water, or by means of a catheter' or 
other instrument introduced through the urethra into 
the bladder, bo that its point shall project above the 
pnbes. Both means are adopted to ensure a presenting 
part or point of the bladder in that situation. The 
operation consists in making a vertical incision in the 
middle line, above the pubea, carried upwards to about 
three inches in length ; the bnea alba is exposed, and 
the incision carried through the muscular wall of the 
abdomen and fascia tran&versalis ; the projecting part 
of the bladder, uncovered by peritonenm, ia sought 
just above the symphysis, and opened on the point of 
the instmment within its cavity ; this incision being 
prolonged downwards towards the neck of the bladder 
with a probe-pointed bistoury, sufficiently to admit the 
6nger. The forceps is then passed in, and the stone 
extracted. Accidental fracture of the calculus will 
present a difficulty of more consequence than when it 
occurs in the lateral operation ; for the bladder cannot 
readily be washed out, and a fragment remaining, the 
recurrence of stone ia inevitable. Various instruments 
have been devised wherewith to puncture the bladder 
from within, when reached by the incision. Thus, the 
atrnd^'O'darile is a puncturing instrument, combining a 
trocar concealed in a catheter ; and this was used by 
Civiale. The pierfnrmance of this operation is much 
more difficult than it would appear to be. 

The a/fer-treatmenl is simple: urinary infiltration is 
prevented by placing the patient on his back, aod it 
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may perhaps be advisable to introduce a gam-elastk 
catheter into the bladder, leaving it there for a few 
days until anion of the wound Las taken place. 
Formerly, it was thought necessary to close the 
bladder by satures ; and even to make a counter- 
opening through the perineum into the membranons 
urethra or the neck of the bladder, with a view of 
securing a free drain for the urine. These compli- 
cations are now entirely discarded, whenever the opera- 
tion is occasionally resorted to. 

The results of this operation are, however, singularly 
fatal. Professor Humphry, of Cambridge, has showB 
that in 104 cases, 31 were fatal, mostly in conseqaeoM 
of peritonitis and urinary infiltration ; a mortality of I 
in 3'08. He had himself 1 successful case, and other 
Surgeons, especially M. Souberbielle, Sir Bverard 
Home, Carpue, Kirby of Dublin, and Dr Carpenter o( 
Pennsylvania, have also had occasionally a successfnl 
result. But it should be remembered that the opera- 
tion is had recourse to when the stone is of unusually 
large size, coupled with a narrow pubic arch ; bo thai 
the lateral operation being inapplicable, the results of 
the two methods cannot fairly be compared. 

LiTHOTRiTT. — The operation of breaking-do vni the 
stone in the bladder, so as to allow of its extraction, or 
discharge, by fragments through the urethra, was 
early devised and attempted, in some way, as a substi- 
tute for the cutting operation of lithotomy. This 
procedure was noticed by Hippocrates amongst the 
Greeks ; by Albucasis of the Arabian school j by 
Franco, Guido de Cauliaco, Hildanus, Halle r, and 
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other aatliors down to the end of the last centnry. 
In 1813, Gruithiiisen, a Bavarian Surgeon, published 
two memoirs on the subject ; describing his instru- 
ments for the drilling or boring, and then crushing the 
fragments, of stone in the bladder. But these isolated 
and imperfect attempts failed to introdnce Lithotrity 
into the Practice of Surgery. Civiale, in 1817, then a 
poor student, first succeeded in drawing attention to 
Lithotrity, by constructing certain boring instruments, 
which he brought before the notice of the French 
Minister ; and continuing his labours in subsequent 
years, followed by Elderton in 1819 ('Edin. Med, and 
Surg. Joum.'), by Amnssat in 1822, and Leroy 
d'EtioUes in 1823, this method of removing stone from 
the bladder acquired a recognised and established 
reputation. 

The first operation of lithotrity in the living sabject 
was performed by M. Civiale, January 13th, 1824. 
Subsequently, in this country, the first erushiiig instm- 
ment of any value, was invented by Mr Weiss, in 1824, 
It consisted of two blades, sliding one within the other, 
and worked by a screw at the handle. With a some- 
what similar instrument, in 1825, Mr Hodgson at the 
Birmingham Hospital, first performed the operation of 
crushing stone in the bladder. Baron Heurteloup in 
1830, and Costello aft«rwards, devised an instrument 
for hammering the stone to pieces; but the crushing 
procedure prevailed, and was mainly brought into 
practice by Sir B. Brodie. It is also worthy of record, 
that the oval slit in the nnder or female blade for the 
escape of detritus, in using the lithotritCj was suggested 
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by Mr Oldham, a gentleman connected with the Buk 
of England. Since the period referred to, Uthotrit; 
has received the special attention of Coalson, Skeyi 
and Sir H. Thompson. The latter Surgeon has pre- 
sented the results of his eiperience in " An Analysis <J 
184 Consecutive Cases of Stone in the Bladder of the 
Adult, treated by Lithotrity." {* Med. Chir. Traas.,' 
1870.) 

The Uthotrite, or instrument for crushing the stone, 
now in general use is Weiss'a " newly invented Litho- 
trite," or Sir Henry Thompson's lithotrite (Fig. 22). 
It enables the operator to exercise powerful, yet uiody 
regulated screw-preasure; its cylindrical and finely fluted 
handle aids the sense of touch ; and the whole is a light 
and delicate instrument. Another form of instnunent b 



also used by Sir William Fergusaonj — a rack and key 
lithotrite, hut which is I believe seldom employed. 
I prefer a screw instrument, and especially Thompson's 



lithotrite, for the three reasons just stated. The fene> 

strum or oval aperture in the under blade (Fig. 23) is of 
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great importance, as already stated ; but Civiale's litho- 
trite (Fig. 24), having no aperture in the female blade, is 
Bnitable for crashing fragments of stone. A steel sound, 
for detecting fragments, is also very serviceable ; and an 
injecting apparatus will be required, consisting of lorge- 
eyed catheters of different sizes, and a strong, large-sized 
brass syringe, the nozzle of which fits the catheters. 

Preparation of lh« Patwvt for lAtholriiy. — Prior to 
any operation for breaking-up a stone in the bladder, it 
is absolutely necessary that not only should the general 
health be attended to, but that the bladder more espe- 
cially should be brought into as quiet a condition as 
possible. Freedom from vesical irritability or inflam- 
mation IB more important in relation to lithotrity thau 
to lithotomy; the former operation being perhaps an 
unavoidably more prolonged procedure within the 
bladder, a repeated operation, and one which leaves 
fragments of stone behind as a continued source of 
irritation during their discharge. Hence, if the bladder 
or kidneys be diseased, lithotrity should be postponed or 
abandoned. 

lAlholrity is thus performed : — The patient having 
been placed recumbent on a bed or couch of convenient 
height i the pelvis shonld be slightly raised on an 
unyielding pillow so as to bring the lower fundus of the 
bladder in a line with the urethral orifice ; the head 
and shoulders should be supported by pillows, and the 
legs separated and somewhat Bezed. Chloroform may, 
or may not, be administered. Civiale and Sir B. Brodie 
were both averse to its anassthetic influence, alleging 
that the feelings of tlie patient are a safe guide in. l«Ck 
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t BWtters ; aa to whether any injor^ is hasf 
, OD thti bladder, and whether tlie operstm 
prOPHfllTlg » continued boyond what the bladder aid 
cotiHtitatioti art! cnpable of enduring. Bat, ■iiiniwii| 
a duo nmiiipuliitive akill in using the lithotrifte ; tk 
irritabla otato of tho bladder, and a nerroos, restim 
Ntate of the patient, in many cases, will as often raider 
the influonco of chloroform an invaluable or indispent- 
flble ftdjnoot in performing lithotrity. The bladd£T n 
flfit ompliod, and then injected with tepid wster ontil 
it contains about five to seven ounces of fluid ; in order 
that its oavity shall he sufficiently distended to remove 
tliu mucous menibrnue from the blades of the litbotritc 
in Mceking the stone, and to make room for cru&hii^ 
without injuring the bladder by aplintoring. Iq old 
caici of atone, the bladder may be so thickened and 
irritablu m to nject a few spoonfuls of fluid ; then the 
injection must bo repeated very slowly, and gT&doalljf 
pausing oconsionnlly until the bladder becomes acctts- 
tomod to the increasing distension. Civiale, Sir B. 
Brodie, Coulsou, and other lithotritista approve of 
injecting tho bladder ; while, Sir H. Thompson 
othur Surgeons of large experience, dispense 
injection, as being an unnecessary or prejnt 
iiildition of instrumental interference, and therei 
ulluw tho urino to be retained. But on no accoi 
without sufficient dilatation of the bladder 
the operation be proceeded with. Then, the 8urg( 
standing on the right side of the patient, as 
most convenient position, introduces tho warmed 
oiled lithotrite cautiously, along the urethra. 
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abmpt curve of this instrament, unlike the arched 
cnrre of the catheter, and resembling that of a sound, 
muBt be reiuembered as soon as the inBtmment reaches 
the curved portion of the urethra. By depressing the 
handle slowly down to a right angle with the perineom, 
the end of the lithotrite is brought into the direction of 
the canal nnder the pubic arch, and thence passed 
gently into the bladder. A slight rotatory movement 
with the instrument will always indicate when it has 
entered the bladder. 

Si-hure of the atone may be effected in either of two 
ways ; by making it fall into the blades of the lithotrite, 
or by gearehing for it in a certain manner. 

Sir B. Brodie recommends that the instrument should 
be raised, the blades opened, and that the convex 
ertremity of the nnder or female blade should be rested 
against the lower fundus of the bladder, and gently 
{n^ssed down, so as to make a conical depression in thia 
situation ; into which the stone falls by its own weight, 
or by a slight shake or jerk of the instrament with the 
}iand. Similarly, Mr Skey gives a smart blow with 
the open hand against the pelvis of the patient, a coup, 
lie says, which will sncceed again and again in making 
the stone fail into the grasp of the lithotrite. The 
male branch is poshed forwards to seize the stone. 
This manoeuvre may have to be repeated several times 
before the stone is securely caught; the female branch 
remaining stationary, while the male branch is slid a 
little up and down alternately, nntil the stone is seized. 
Civiale recommends another method, in principle, as 
■JSir H, Thompson observes, the reverse of the grotM)!- 
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ing. Bj position of the patient, the centre of tk 
bls4der and space beneath it are selected as the kdm of 
operation ; no depression is made ; contact between tk 
walls of the bladder and the instrument is, as moth u 
poHsihle, avoided. The inBtmment is applied to the 
Btone in the situation which it naturally takes, and lh« 
operator carefully avoids moving it, or any moremena 
of concussion whatever, however slight. 

The siluation of the stone is often ascertained 
j)a»»ing the lithotrite ; then, the blades are incltnei^ 
slightly away from the side on which the stone lie^ 
carrying the instrument backwards also towards the 
posterior wall of the bladder, while the male blade a 
slowly withdrawn, not to impinge on the neck of thfl" 
bladder. Turning the opened lithotrite over towttrdl 
the stone, and slowly closing the blades, the stone w3 
almost certainly be seized (Fig. 25). Most freqaent^ 
the stone will be caught on the right side of the 
of tho bladdLir. If no stone be felt on entering t] 
bladder, its cavity is explored ; first, without alterii^ 
the axis of the shaft of the instrument from its central 
or vertical position, by simply inclining the open blades 
to the right side, and then to the left side ; finding no 
atone ; secondly, depress the handle of the instrument' 
about half an inch, thereby raitting the open blades 
slightly from the floor of the pelvis to a horizontal 
plane, and turn them to the right and left. In com- 
pleting each of these movements, the blades are closed 
to seize the stone. Tliese five positions — vertical, right 
and left incline, right and left horizontal, will explore 
the bladder fully — middle, right and left, and will thafl^ 
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I almost certaiiJy find any etone of moderate size in a 
[ healthy bladder. If the prostate be enlarged, and the 




Btone possibly lodged in a depreseion behind it ; or if 
the stone be smalt, or a fragment only, the blades may 
be reversed or turned downwards, and the handle 
raised, when it will often be fonnd and secured with 
ease. 

To meet the difficulty of prostatic enlargement, a 
modified form of lithotrite may prove serviceable ; the 
curve of the instrument is made shorter and more 
abrupt, so as to mount over the projection of the pros- 
tate, especially if the middle lobe be enlarged, and the 
shaft is longer by two or three inches, on account of 
the elongation of the urethra; this twofold construction 
of the instrument corresponding to that of the prostatic 
catheter. It will be desirable also to elevate ^^ 
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pitlvifl, Ro thnt the stone ehall f&ll back towards the 
]Matenor •mdl of the bladder ; and thas fnrther aid tbe 
inmiipulfttiv^n of seiiure. 

Tho object of Civi&lo's metbod is strictly to avoid 
Ifiving aiiy jork to Uie instrumeDt or to the bladder; 
mid by bnrcly coming in eonUict with its interior, no 
pain or ci^ntnu'tion of the bladder is provoked. The 
Mtmo object was sought to be attained by the otlier 
tnrthiit), niinply by tu>t movint/ the instrument in the 
bliKbUir for iho purpose of exploring to ascertain the 
Hktnalioit of tli(i atone j the instrument, being rested, 
itiid MOiDOwhkt depressedj in tho loner fundus of tljfl 
blnddor, to make tho atono fall iuto its blades. M 

(,7oi)lMon BOfms to cximbine hoik these methods ^ 
uaing the lilhotrito ; a slow twirling revolution of the 
inatruiuout on its own axis between the thumb and finger, 
without changing il« central direction ; and at the 
tim«j a gentle sliding motion of the male branch bf 
ward* and forwanls to the extent of half or 
([uartorH (tf tui inch — thus gently rakiug or travere 
the floor uf thi' bladder on either side succesBively, 

Of these three methods of using the litbotrite,' 
prefer tho latter. 

OrMliitiij the Stone. — When once firmly fixed 
tweon the blades of the lithotrite, the stone la to 
crusluol into fragments. It is raised to the centre 
the bladder, so that the mucous membrane shall 
bo injured by the splintering of the stone {Fig. 
Crashing may first be attempted by pressure with 
hand alone, without the action of the screw. The 
Bcrew lithotrite ia adapted for this double action. 
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Female brancli is held firmly by the left hand, applied 
to the square portion ; the circular projection imme- 
diately behind is embraced between the index and 



middle fingers of the right hand, hooked on to it and 
nsed as a pioint of resistance ; the expanded extremity 
or wheel of the male branch rests in the palm of the 
Bame hand tnmed upwards and forwards. In this 
position, by strongly and repeatedly contracting the 
fingers towards the palm, the male branch is slowly and 
cautiously driven forwards on the stone, which is dis- 
tinctly felt to break down. A small stone may tbns 
be easily crashed. When this manipulation fails, the 
aerew must be brought into action. StiU holding the 
female branch firmly with the left hand, the handle of 
the screw is held between the thumb and fingers of the 
right hand, and the screw worked gradually from left 
to right ; thus propelling the male branch forwards on 
the atone. Thompsoii's (screw) lithotrite is readily \kaR&., 




b catheten, witli m rndk-f^bo- UtiK « 
1 fit* llw opeim^ in ike stem cf the ii 

Ae iBJeetton three or foor time«, I 
I oA ■( l*Bt c c M C B to coDtatn anj i 
• Cirule'* practice. Sir H. Thompeon, n 
• not vMb ODt the bladder. 
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A/ier-lreatment. — The patient Ghoul d lie in bed, 
recnmbent, for tweaty-fonr hoars, and not be allowed 
to Btand or stoop forward in passing water, lest frag- 
ments might fall against or lodge on the neck of the 
bladder, greatly increasing the risk of irritation. 
Dilaent drinks will promote the discharge of the 
detritus. In elderly persons with enlarged prostate, 
the discharge of fragments is impeded, and Sir B. 
Brodie recommends that the bladder should be washed 
out daily. 

Subseqaent sittings will be required to crash the 
fragments. Intervals of from three days to a week 
should elapse; when the operation may perhaps be 
prolonged to ten minutes at a time, as the bladder 
becomes accustomed to the instrument, or its irrita- 
bility subsides with the gradual removal of the calculus. 
Generally from three to six sittings must be allowed, 
before all the fragments can be safely crushed. 

In performing these after- cm stings, Civiale's litho- 
Irite with no slit in the female blade, is very service- 
ftble for breaking-down and removing fragments; the 
instrument being withdrawn charged with more than 
detritus. Fragments of rather large size may thus be 
extracted safely through the urethra. Having seized a 
fragment, the size of which may be estimated by 
observing the separation of the blades as indicated by 
the length of screw exposed at the handle of the 
instrument, the fragment is drawn to the neck of the 
bladder; when by a sort of slight pulling jerk with the 
instrument, the practicability of easily extracting it 
through the urethra can be ascertained. The bladder 

ii 
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IB washed ont, to remove smaller part idea. Ttta 
procednre of fragment -extraction I hays seen practised 
by Sir W. Ferguason. It is generally preferable, 
however, to crush all fragments, and allow the powdered 
detritus only to escape per urethram ; according to the 
method of Sir H. Thompson. 

A final exploration of the bladder is made to deter- 
mine the complete removal of every fragment ; any one 
remaining portion would form the nucleus of another 
calculus. Civiale's method of exploration consists in 
sounding the bladder, with the patient recumbent, and 
while the urine or tepid water injection is flowing- away, 
thus to excite the contractile action of the bladder, in 
order to bring any fragment more readily within reach 
of the instrument. This procedure having failed, a 
small lithoclast is introduced, and rotated slowly in the 
bladder, while the injection passes out through the 
central channel of the instmment, the blades being 
opened to catch the fragment. Unless there be an 
encysted bladder, or an enlarged prostate, such explo- 
ration usually proves succossful. The persistence of 
symptoms would, however, indicate the continued pre- 
sence of some portion of the stone. 

Certain DiffteuUiea are liable to occur in the perform- 
ance of lithotrity. They maybe sufficiently anticipated 
and overcome by due attention to the directions given 
respecting the operation. Excessive Sensibility and 
Irritability of the bladder. Enlargement of the Prostate^ 
and the Impaction of angular fragments of stone in tlw 
Urethra ; may thns severally be managed. Bnt the 
latter difficulty is noticed, more particularly, under 
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Calculus in the Urethra. Encysted Calculus, — a stone 
lodged in a sbccuIub of the bladder, presents a specialty 
difficult complication in lithotrity, — no less than in 
lithotomy, — with regard to seizure of the stone ; but, in 
the former operation, the after-treatment may also be 
rendered difficult by the impaction of a fragment in the 
sacculus, a condition which led to a fatal result in a 
case treated by Sir B. Brodie. 

The Dangers of Lilhotriiy are referable to the state 
of the bladder and kidneys, induced by tlie opera- 

JTiemoTThage happens, sometimes, to an inconvenient 
amount for the free working of the instrument ; though 
rarely to a dangerous extent. In the 1 15 cases 
operated on by Sir B. Brodie, he did not meet a single 
example of serious loss of blood from the urinary 
organs. It was, however, so copious as to necessitate 
iuintediate recourse to lithotomy, in a case operated on 
by Mr Key; and a patient at the H6tel Dieu, in 1832, 
died of hiemorrhage from the bladder. 

Cj/slitis, acute, or more frequently chronic, ensues in 
some cases. This is usually the consequence of rongh 
or prolonged lithotrity ; although it may arise from 
pre-existing prostatic or vesical disease, or from the 
retention of a fragment. The latter causative condi- 
tion is sometimes associated with an enlarged prostate, 
behind which the fragment lodges; but the want of 
expulsion commonly depends on an atonic state of the 
bladder. Hence, the injection of tepid water, slowly, 
to wash out any debris, will be appropriate, in aid of 
the treatment for cystitis. In 184 cases of lithotrity 
^ 
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by Sir H. Thompson, with 12 deaths, 3 diec 
or pyelitis. 

Nephritis, acute or chronic, of one or both kidneys, 
ia not unfreqaently a con sequence of the opera- 
tiou, and the cause of death. In the 12 deaths 
juBt referred to, no less than 7 resulted from 
oauae. 

Atony of the Bladder, occurs chiefly in old ] 
The patient enjoys too quiet s state of the bladder 
after operation, the urine being retained with ease for 
several hours, owing to the loss of expulsive power. 
Chronic cystitis is very apt to supervene from reten- 
tion of urine, in this deceitfully tolerant state of the 
bladder. 

8pasmodiC retention of urine sometimes followa the 
operation, and it occurs mostly in combination with an 
atonic state of the bladder. Both are moat freqnent 
in old persons, with enlargement of the prostate. The 
treatment of the spasmodic retention consista in giving 
a warm bath and then a full dose of opium. In either 
case, the urine must be drawn off with a larg-e-eieed 
catheter, rather than allow any accumulation in th^^ 
bladder. ^H 

Retention from the impaction of cosgula or a fi*fl^| 
ment in the neck of the bladder must be treated by 
catheterism. 

Siippression of Urine, with coma, is an occasional 
consequence of the operation, aud probably depends 
on aome previously esiating latent disease of the 
kidneys. 

The cojistilvfional disturbancen incident to lithotr 
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may be comprised aoder rigors, and febrile ftttacks, 
inclading pyiemic infection. Rigori not unfrequently 
set in immediately sfter the operation, especially after 
the first sitting ; and last perhaps for some hoars, 
terminating in perspiration. This attack is most com- 
mon and severe when the operation has been prolonged, 
or the nrethra overstretched, and not at all in pro- 
portion to the amount of pain. A full dose of opium, 
or a tumbler of warm brandy- and -wat«r, as Sir B. 
Brodie recommended, are the beat remedies ; the 
patient lying in bed and wrapped in a blanket. Irri- 
tative /ecer may ensue, which rapidly assumes a typhoid 
character; the pulse rising in frequency to beyond 
what can be distinctly counted, and becoming pro- 
portionately feeble and irregular, with a dry hot skin, 
and dry, harsh, brown tongue. This attack is more 
enrely fatal than the most severe rigors. Pyirmia 
occasionally supervenes, probably in connection with 
mppuration as the result of damage done to the 
bUdder. Of (he 12 deaths in Sir H. Thompson's 
eeries of cases, 2 only were due to pyBsmia. Pre- 
esiBting disease of the kidneys attended with albu- 
minous nrine, always tends to induce these unfavorable 
or fatal constitutional consequences of lithotrity. 

Their treatment mainly comprises the administration 
of opium and stimulants, with tonics, especally quinine, 
jodicionsly regulated. 

lAlhotrity in Children is attended with certain d!^- 

vtultiet, which as objections to this mode of operation at 

1 early period of life, should not be overlooked. The 

mil size of the urethra, and irritability of the bladder. 





are unfavorable to the free working of tlie liCI 
while the dilatability of the neck of the bladder allows 
of the impaction of fragments, even of some size. 
Small, and soft stonea are most suitable for the opera- 
tion; and it has been practised, occasionallj-, and with 
success, hy Civiale, and other surgeons, both in male, 
and female children. But the great success of litho- 
tomy, in yoong subjects, has brought this operation in 
to a far more established repute. 

Results of lAlhotrity, and, as compared with Litho- 
toinij. — Unquestionably the accumulating results of ex- 
perience in tithotrity lead to the conclusion that a far 
larger proportion of cases can fairly be submitted to 
this method of treatment than was formerly supposed, 
instead of to lithotomy. When first practised in this 
country, the results of Sir B. Bro die's 116 cases showed 
a mortality of somewhat less than I in 12| ; whereas 
the mortality of lithotomy is about 1 in 7, or even as 
high as 1 in 4^. Civiale's cases of Uthotrity in one 
year — 1862, amounted to 45, about his annual average. 
Of these, 8 were partially cured ; and the operation 
was successful in all the remaining 37, but 1. The 
same distinguished lithotritist states that his total mor- 
tality in 591 operations, was 14 deaths, or only 1 in 
42'21. But this general result has been much criti- 
cized. Sir H. Thompson has been very successful ; 
and liis cases having been more clearly recorded (Med. 
Chir. Trans. 1870), they afford trustworthy evidence of 
the mortality. From an Analysis of 184 consecutive 
cases of lithotrity in the adult; it appears that the 
deaths, reckoning every kind of casualty following the 
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operation, were 12, showing tlie recoveries to be 95 per 
cent. ; bat, omitting 5 cases of death from previoDS 
disease of the bladder or kidneys, and thas leaving 7 
deaths from operation ; the recoveries amounted to 96 
per cent., and the mortality to only 4 per cent, Mr 
Crichton has performed lithotrity in 122 cases with 
only 8 deaths, or less than 1 in 15. Sir W, Fergus- 
son's experience extends to 271 cases of stone, of which 
number 217 were in adults; 110 were submitted to 
lithotomy, with a mortality of 33 ; whereas of 109 
treated by lithotrity, only 12 died. These results are 
more valuable than those of Sir H. Thompson, who has 
published only hia series of lithotrity cases; thus with- 
holding the requisite data for a comparative esti- 
mate of the two operations, and as performed by the 
same operator. Mr Charles Hawkins has collected the 
results of all the cases of stone in the bladder admitted 
into the London Hospitals (excepting the Hospital for 
Stone), in the years 1862-63. The total number of 
patients was 177, comprising 86 children and 91 
adults ; of the whole number it would appear that only 
82 were treated by lithotrity, while 139 nnderwent 
lithotomy — the remaining 6 cases not having been sub- 
mitted to either operation. Considering the relative 
mortality ot the two operations — so highly in favour of 
lithotrity ; the small proportion of cases submitted to 
this operation would scarcely seem judicious. At the 
Royal Free Hospital, it is true, the 7 cases of stone in 
the two years, all underwent lithotomy ; but then they 
were all cases in children. 

SeUCTIOS op OptSATION. — LlTHOIOMT 0& liiTaQtan-i.. 
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— Tbe practical importance of a jadicioas selection o( 
cftRes for either opieratian is well enforced by CiriKle's 
statistical results, in regard to all the calcnlons pstiente 
on whom he operated, in one way or the other, during 
a period of tweDty years. The total number being 838 
cases of stone in the bladder ; only 518 were fit caeea 
for lithotrity, SftO, or more than one third, were not 
operated on by this method ; and of the last 332 casM 
included in this list, 241 were lithotritized, leaving 91 
which were considered unfit for that operation. Of tlu 
91 cases; 28 were litbotomieed, and in 8 others the two 
operations were combined, making a total of 36 casn 
subjected to lithotomy ; and of which, Civiale lost 18^ 
flr exactly one half. 

Tlie eonililions which determine the fitness or appli- 
cability of lithotrity, are: — {1) The state of the urinary 
organs, and of the bladder and kidneys in particular; 
(2) the general health of the patient, and as connected 
with age; (3) the nature of the calculus — aa to siae, 
density, shape, situation, and number. 

When the bladder is healthy, and the kindeys free 
from disease, especially with regard to albuminous 
urine ; the general health not deteriorated ; and the 
stone small, and friable ; all the conditions concur in 
favour of lithotrity. The opposite conditions are, of 
course, unfavorable in a greater or less degree. 

(1) The conditions of the urinary organg relate to 
the bladder, kidneys, prostate, and urethra. As more 
or less unfavorable may be mentioned ; an irritable or 
inflammatory state of the bladder, or an atonic state, or 
an hypertrophied bladder of diminished capacity. The 




latter etate ia not aufrequently associated with extreme 
irritability of the bladder, thus further oontracting it« 
cavity. Chronic cystitia and especially of a purulent 
character, is a tuore unfavorable condition for opera- 
tion, than acute cyBtitis ; which is also comparatively 
rare. But the significance of cystitia in relation t« 
Ulhotrity, depends very much upon whether the former 
be the canse or the effect of calculous forination. A 
Gtone consequent on cystitis is usually phosphatic, and 
being therefore soft and friable, it yields readily to the 
lithotrite. Disease of the kidneys of a nephritic or 
degenerative character, attended with morbid states of 
the urine, are specially unfavorable. Hence, casts of 
the tubes or blood in the urine, and the appearance of 
albumen to any amount, as persistent albuminuria, 
contra- indicate the performance of lithotrity. Enlarge- 
ment of the prostate is iu itself only a mechanical 
objection to the operation; the stone often being 
lodged in a depression behind the enlarged gland, and 
not easily accessible to the lithotrite. Enlargement of 
the middle lobe more especially, diminishes the capa- 
city of the bladder, deepens its floor, and tends to con- 
ceal the stone in a cavity behind the gland. But an 
enlarged state of the prostate is often associated with 
an unhealthy state of the bladder, and occurs mostly in 
advanced life. Tumours in the bladder may offer con~ 
siderable mechanical difficulty to litliotrity ; but accord- 
ing to Civiaie's experience, the operation will be jus- 
tifiable, when the tumour is small, not very sensitive, 
nor liable to bleed, and the stone is small and friable, 
BO that the oompletioa of lithotrity ia not ULcL^ u W. 
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p w lof rf by M HMiMd asMberofa 
of the anOM, or as inili^lr «la«e irf ti»pMaage, wiD 
ob*Mt tlw iatrodactioB of tke lidnbite, and retard 
tW dMcharge of deintaa. 

(2) The eoaditi0« of the yvtuenl i>mh\ wUd are 
•n&rofsUe for liUwtmr, onnui be cleady defined; 
Hkej ooBiprue diefly a deranged state of tbe dif|e«tiT« 
<nfg»a», witb loaa (rf fleib and sticiigtb ; aerroas deprea- 
sioa ; and iccorring febrile attack*. Btil, in tbe 1S4 
caaija operated oo bj 8ir H. Thompson, " m&oy" of the 
patienta were of " rery feeble beahh and constitntioiL." 

Age is eigsificant in its relation to the accompany- 
ing titote of the bladder and the health of the patieat. 
Id ekildren, the diameter of the urethra is small ; the 
antero-potterior diameter of the bladder is short ; the 
organ it irritable, and its neck is very dilatable, a 
ptMmliarity which faTours the impaction of the frag- 
n>cnt* ; while tbe indocility of the child is a great 
difficulty Jn performing lithotrity, especially when re- 
pealed RittingM are neceeeary. This latter difficulty 
can be overcome by chloroform ; but the undeveloped 
condition of the genito-uHnary organs before the age 
of puberty, renders the operation neither an easy nor a 
safe one. On the other hand, lithotomy is singularly 
successful. Nevertheless, if lithotrity dimiuishes the 
mortality in adults, it should, as Mr Coulson observes, 
have a still greater influence in reducing the compara- 
tive mortality when applied to children ; in whom the 
urinary orgims are in a healthy condition, and because 
tho number of deaths in adults, after crushing the 
stone, is greatly increased by the state of the urinary 
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at that period of life. Sir W. Pergusson, Mr 
Ciirling, and other Surgeons in the London Hospitals, 
have performed lithotrity in children, and with not 
unfavorable results. In advanced periods of Uff. and 
old age, the irritable state of the genito-urinary organs 
forbids lithotrity. Exceptional cases of successful 
results have been met with ; Segalas having lithotritized 
14 octogenarians, without losing one ; and 97 septua- 
genarians, with the loss of only two. Of Sir H. 
Thompson's 184 cases; the mean age was no less than 
sixty-one years ; forty-siK were seventy years, and 
upwards ; the oldest was eighty- four years ; whereas, 
only three were helow thirty years, and the youngest 
was twenty-two years old. Lithotomy, on the other 
hand, is very fatal in aged persons, although very 
snccessfnl in children. 

(3) The calculus itself has an important influence 
with relation to lithotrity, more than to lithotomy. 
A large stone is nnfavorable for crushing, owing to 
the number of fragments in the bladder and the con- 
tinued discharge of detritus through the urethra, and 
the necessity for a more repeated performance of the 
operation. The bladder should be proportionately 
healthy, a condition not often co-existing with a large 
stone. From Sir H. Thompson's large experience, it 
appears that a stone about the size of a dale or small 
eheetnui [Fig. 27), and corresponding to somewhat less 
than an ounce in weight, is always suitable for litho- 
trity ; all stones of an ounce weight, and upward, being 
I reserved for lithotomy. A stone of this size, and 
veight, may be easily discovered by sounding. lo. 




stone yields sharp, angular fragments, very irritatmg 
the blftJder. A large and also hard stone may he 
to contr-indicate lithotrity. Bat a soft or friable stone, 
even of large size, is not an unfavorable kind of 
calculuB. Hence, the chemical nature of the calculus 
has some relation to lithotrity ; certain uric acid calonli 
which ring when struck with the sound, and oxalate of 
lime or mulberry calculus, are not readily crushed; 
ihatic calculi are easily broken down. 
The different consistence of the two latter kinds of 
calculi, in their relation to lithotrity, is, however, a 
consideration more tlian counterbalanced by the etata 
of the urinary organs ; in the oxalic acid diathesis, 
these organs being comparatively healthy ; in regard 
phosphatic calculi, equally unhealthy. 

The remaining peculiarities connected with stone m 
the bladder, present mechanical difficulties ohieQ.y, oa 
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relating to the selection of the operation, — lithotrity op 
lithotomy. Thns, the irregular shape of a stone offers 
a difficulty in seizing it with the lithotnte. Bnt 
similar difficulty is experienced in seizing with the 
lithotomy- forceps, and there is the additional difficnlty 
of extraction. The tthiation of a stone may render it 
inaccessible ; as when lodged in a pit behind an enlarged 
prostate, above the pubefi, or encysted anywhere in the 
walls of the bladder. It may then be almost eqnally 
hard to get at in either operation. A single stone is 
more suited than several calcali to the performance of 
lithotrity, and of lithotomy also. Bat the time neces- 
sary for the operative procedure of crushing must be 
taken into account. The presence of several calcali is 
not unfavorable for the operation of lithotrity, pro- 
Tided only they be small and soft. Civiale operated 
with saccess in a case where the bladder contained 40 
calcnli. 

The ehemical coviponiUon of calcali submitted to 
lithotrity, has varied ; all kinds of calcali having been 
Crashed, but perhaps, chietly those of uric acid and the 
orates. Thus, of Sir H. Thompson's cases; 122 were 
nric acid, and the urates; 16 were mixed; 40 pbos- 
pbatic; 4 oxalate of lime; 1 pure phosphate of lime; 
and 1 cystic oxide. 

JAtkotomy after lithotrity is a procedure which admits 
of consideration as a justifiable resource, under certain 
>.4Xception&l circumstances. The propriety of sub- 
Biitting a patient to the double risk of two operations, 
either of which may be of serious consequence, and 
.irhich are performed almost in succession, can be 
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sanctioned only by two orders of facts ; that the one 
operation, — lithotrity, has given rise to symptoms 
which render it apparently impossible to complete this 
procedure, by repeated sittings, without perilling the 
patient's life ; and, that the other operation, — ^lithotomy, 
offers the only means of relief, and with less compara- 
tive danger. The unfavorable symptoms may relate to 
the bladder, — the supervention of excessive irritability, 
or contraction, forbidding a second use of the Hthotrite, 
especially if in addition, the stone is of large size and 
hard consistence, which would necessitate an nnnsnal 
number of sittings ; or, constitutional syraptoma of a 
dangerous character may have been induced, the use of 
the lithotrite having provoked some pre-existing organic 
disease, particularly of the kidney. In either case, 
lithotrity should not be continued, and recourse may be 
had to lithotomy with advantage. 

The results of lithotomy as a rosonrce after lithotrity, 
have on the whole been encouraging. Of 28 cases by 
Civiale, 19 recovered, and 9 died. Of 12 cases by 
Souberbielle, 10 recovered ; the remaining 2 deaths 
showing a mortality of 1 in 6, or not higher than the 
average death-rate of certain series of lithotomy cases, 
without previous lithotrity. But a more extended 
experience might not confirm this satisfactory estimate, 

Recdreencb of Stone. — After lithotrity, a recurrence 
of calculus in the bladder is far more frequent thao 
after lithotomy. In Civiale's practice, this has hap- 
pened about once in every ten cases. Of 36 patients 
on whom he performed lithotrity in 1860 ; 10 had been 
previously operated on, and stone had returned. But 
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of Sir H. Thompson's 184 cases, & second operation for 
recurrence, was performed in only 13 cases. In no 
ixiBtaiice, however, was an operation of lithotrity com- 
pleted by lithotomy, 

Recurrence must arise from some fragment having 
remained in the bladder, which formed the nucleus of 
•DOther calculus. Hence, the practioal importance of 
oarefnlly searching the bladder at the last ; the final 
exploration or sonnding, to which I have already 
alluded. If a small fragment can escape detection in 
such practised hands as Civiale's, less experienced 
lithotritiats should be far more guarded in completing 

»se. 

Irritability of the bladder, remaining for a long 
time, is a not uncommon sequel of lithotrity; itself 
Ruccessful. Tbis never occurs after lithotomy; the 
bladder having been relieved of the stone, as the 
Murce of irritation, recovers its tone completely. 

Treatvient. — Whether after lithotrity or lithotomy, a 
BBCondary calculus must be removed. Which kind of 
operation should be repeated, — crushing or extraction, 
most be determined by the conditions already men- 
tioned with regard to the selection of these operative 
jirocedures. Secondary lithotomy may be performed 
through the track of the former wound ; care being 
token to avoid the rectum, which is somewhat drawn 
up and adherent to the membranous urethra and pro- 
state. A condensed state of the textures might be 
supposed to have taken place, and thus present some 
obstacle to their division, and to the extraction of the 
atone. But^ in a case operated on by Professor 
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Spence, after an interval ot fifteen years from the first 
operation by another Burgeon, the patient was then 
almost sixty years of age, and had apparently a very 
deep perineum ; yet the left aide had become more 
ehallow, the textures being atrophied, and the prostate 
yielded readily to incision and dilatation with the 
finger, — unlike the rigidity met with in age, bo that 
the whole operation was easier of execution than uaual. 
Lithotomy has been performed a third time, in the 
same patient, and with success. Right lateral litho- 
tomy might be preferred, aa Liston suggested, provided 
the Surgeon be ambi -dextrous. Or the median t 
tion offers an available resource in these cases, 1 
atone probably being of small size. 

PaosTATic, and Urethral, Calculi, are 
veniently noticed in connection with Diseases i 
Prostate Gland, and of the Urethra. 

Calculds in the Female. — Stone in the bladder i 
not of common occurrence in women, though not ' 
rare. In 146 cases of atone operated on at St. Thomaa'M 
Hospital, during a period of twenty-three years ; Soad 
states that 144 were males, and only 2 females, giving 
a proportion of 1 female to 72 males. This is greatly 
below the average. Crosse, at the Norwich Hospital 
found the proportion to be 1 female to 19 males. 
France the average was higher ; 1 to 22, But in ItalyJ 
Civiale finds the average to be 1 to 18 j which i 
probably be taken to represent the general averagi 
Conlson puts the proportion, among those who are anli> 
mitted to operation, at about 1 female to 20 i 
The probability is that stone forma more &equenl 
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than it is found, in the female bladder. This seema 
owing to the peculiar anatomical conditions of the 
nrethra, which facilitate the escape of a small oalcnlns. 
The arelhra is short, almost straight, of large siie and 
readily dilatable, withoot any natural contractions in 
the canal ; and there is no prostate gland at the neck 
of the bladder. Thence, a stone may form in the 
bladder, but more easily escape through the nretlirs. 

In addition to the usual symptoms of stone in the 
male bladder, and the sure sign afforded by soanding ; 
two gpenal symptoms occur in the female. These are, 

I bearing-down pains and pains along the urethra, and 

' incontinence of nrine, — a tendency to constant drib- 
bling or wetting. Irritability of the bladder, from any 
of its Tarioua causes, or a vascular urethral tumour, 
may give rise to similar symptoms j but sounding will 
determine the diagnosis. 

The consequences of persistent calcnlas are sometimes 
also peculiar ; it may be discharged through the vagina, 
by an ulcerative communication through the bladder and 
the vagina, forming a vesico- vaginal fistula ; or the 
stone may impede the descent of the foetal head in 
birth, as a rare cause of difficult parturition. I once 
saw an instance of this kind in the Royal Free 
Hospital ; a woman died after child-birth, and a stone 
w»8 found in the bladder, the size of a hen's ^^, 

1 eonsisting of phosphates encmsted with carbonate of 
me. 
Treatment. — The various operative procedures for 

k.Temoving calcnli from the female bladder, are of four 
inda : — (1) Dilatation of the urethra; (2) Dilatation, 
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with partial elittiog up, of the urethra; (3) Lithotrity^ 
(4) Lithotomy, practised in four different ways. 

Dilatation of the urethra may be accomplislied 
rapidly, or elowhj ; the former method was recom- 
mended by Sir A. Cooper when the stone is fviall, and 
that dilatation should be accomplished in a few minutes, 
— the method proposed by Tolet; but that when the 
stone is iarge, it will be better to dilate slowly and 
gradually from day to day, until the requisite ext«n- 
Bion is accomplished, — the method suggested by 
Douglas. Rapid dilatation, under chloroform, is not 
painful, unlike the slower procedure ; but, according 
to Dupuytrcn's experience, and at variance with that of 
Mr Coulson, it is much more likely to be followed by 
incontinence of nrine. Dilatation can be effected by 
Tarious means ; solid or flexible bougies, gum-elastic 
catheters, prepared sponge, or other tents ; or by the 
cuutioua application of Weiss's female urethra- dilator, 
— a two-bladed instrument, worked by a screw at the 
handle, the speculum, or blunt gorget. After sufficient 
extension, a pair of forceps is introduced and the stone 
extracted. Stones of considerable size and weight 
hare been thus removed from the female bladder]] 
notably, in a case by Coulson, the calculus weighi 
four ounces, and without any incontinence of 
having resulted. In one case I succeeded with force] 
alone in extracting an oxalate of lime calculus, the s 
of an almond, which was impacted in the urethra of ■ 
young woman. The stone had been lodged there for] 
some time, causing partial retention of urine ; 
when removed, its exposed surface was obviouslyj 
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" water- worn," by constant attrition of the stream of 
urine in micturition. 

The reconied results of arethral dilatation enable the 
operator to more accnrately estimate the comparative 
merits of the rapid and the slow methods of this 
procedure ; and the balance of evidence would appear 
to be not unfavorable to the former method. Thus, in 
28 caees of urethral dilatation which Mr Bryant col- 
lected from the records of Guy's Hospital, 4 only were 
followed by any incontinence of urine, and these were 
cases of slow dilatation ; whereas, the remaining great 
majority of 24 cases, without any resulting inconti- 
nence, had been submitted to rapid dilatation (' Med. 
Chir. Trans.,' 1864}. But slow or gradual dilatation, 
— ID from twenty-four to forty-eight hours, has 
yielded very safe results in the hands of Dr Humphry; 
and where some of the stones were of large size. I 
suspect tbat this latter fact, — as relating to the eetant 
of the dilatation requisite, according to the size of the 
calculus, would reconcile some of the apparent differ- 
ences of result attributed to the rapidity or slowness of 
dilatation. 

Dilatation, with partial tlitting-vp of the vrethra, is 
available when the former procedure has been carried 
to the farthest extent consistent with safety ; and yet 
the stone is too large for extraction without thus 
dividing the urethra. This method is described by 
Ambrose Pare, who saw the elder Collot perform the 
operation, bat it was probably originated by Dubois. 
A grooved staff was introduced into the urethra, and 
on it a small incision was made vertically uptcard. 
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Sir B. Broilie revived this operation, and divided tlie 
urethra directly upwards under the symphysis pubis. 
Dilatation was then made with Weiss'a instrumentBj to 
a sufficient extent for the introduction of the forceps 
and extraction of the stone. The objection to the 
upward incision is that it necessitates extraction of the 
stone where the space is most restricted. 

The direction of the incision has been varied by 
Surgeons ; some cutting directly downwards,- 
commended by Chelias, some obliquely downwards,- 
as Le Dran proposed, and others sideways. 

JDovble incision of the nrethra, combined with dila- 
tation, was proposed by Dionis ; the urethral orifice 
being divided horizontally on both sides. The pro- 
bability of incontinence of urine resulting from 
urethral incision, rather than from dilatation alone, 
seems doubtful ; Surgeons of great experience hold- 
ing directly opposite opinions on this important 
issue. After double incision, in Dionis' 
cctntinence ensued in three out of every four pal 
thus operated on, 

Lilhotrily is preferable to either of the above 
methods, — urethral dilatation, or with incision com- 
bined — when the stone is of large size. This operation 
is far more easily performed in the female than in the 
male; and it is fi-eqnently more successful in its 
results ; both these advantages having reference to the 
peculiar anatomical conditions of the urethral passage, 
already mentioned. But, a double depression may be 
fonndj as Civiale observes, in the posterior and inferior 
wall of the bladder, — an anterior, and a posterior 
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receptacle, formed by the projection of the neck of the 
ntems ; and in either cavity, search mast then be made 
for the calcnlus or fragments. In old women, a 
depression exists behind the internal opening of the 
nrethra, wherein some difficulty may be experienced in 
using the lithotrite. Afier-treatmeut m the female, ie, 
however, less liable to be attended with any difficulty 
by the retention of fragments in the bladder, or from 
impaction in the urethra ; detritus, and even fragments 
of some size readily escaping through the large and 
easily dilatable nrethra, facilitated also by the short 
extent and straighter course of the passage. 

lAihoiomij is also more readily performed than in the 
male, and it may be done in either of four ways. 

The patient is placed under chloroform, and tied up 
in the position as for the operation in males ; and a 
grooved staff is introduced into the urethra, which is 
booked up perpendicularly under the symphysis pubis. 
A common bistoury, lithotomy-forceps, and scoop, are 
the only other instruments required. 

(1) Urethral lithotomy is nothing more than incision 
of the urethra, carried up the passage, so as to divide 
also the Tieck of the bladder. Dilatation is then made 
sufficiently to allow of the completion of the operation, 
by extraction. A straight staff having been introduced 
into the bladder, its groove is directed downwards and 
outwards towards the ramus of the ischium, and the 
urethra divided obliquely downwards with a probe- 
pointed bistoury. This incision often intersects a small 
portion of the anterior wall of the vagina. Chelius 
Tertical incision directly downward^ 
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thas dividing also the coireapnnding wall of the vagina. 
A bilateral section of the urethra has also been per- 
formed. Listen notched the neck of the bladder on 
both sides towards each ramus of the pubes, and then 
dilated for a few minutes until the finger could pass 
into its cavity. 

The lateral operation, similar to that in the male, 
and practised originally by Frere Jaoqnos, was revived 
by Dr Buchanan, of Glasgow. A grooved staff, curved 
or straight, having been passed into the bladder ; an 
incision is made on the inner side of the left nympho, 
from a point about half an inch above the urinary 
meatus, and carried obliquely downwards and outwards, 
parallel with the rami of the pubis and ischium. By 
touches with the knife, between the rami and vagina, 
the latter being drawn inwards and protected by the 
left fore-finger, the staff is reached just in front of the 
neck of the bladder ; then introducing the point of the 
knife into the groove, a slight urethral incision is 
made, inclining the blade downwards and outwards, 
and dividing the neck of the bladder. ITie opening 
should then be sufficiently dilated with the finger; the 
forceps are introduced and the stone is extracted. 

Successful results have followed this operation; the 
wound healing readily, and the patient having the 
power to retain her urine. The operation seems to be 
especially suitable for female children. 

(2) Direct lithotomy might be performed, as sug- 
gested by Celsus. This method of " cutting on the 
gripe " in women, consists in passing the fingers 
into the vagina, in order to press the stone forwards 
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Bgainet tlie neck of the bladder, and then making a 
transTerse incision directly on the stone between the 
urethra and symphyaiH pubia. Lisfrano endeavoored to 
revive this method, in 1823; but it has justly faUeo 
into disuse. 

(3) Yaghw - vesical lithotomy consists simply in 
making an incision through the vagina into the 
bladder, and thence extracting the calculus. A carved 
staff is passed so that its convexity shall appear in the 
anterior wall of the vagina, while the posterior wall 
is depressed with a blunt gorget or a -dack>billed 
speculum. In this method of operation the urethra is 
avoided, and afterwards a female catheter is intro- 
duced along this passage into the bladder, and the 
edges of the vaginal incision are brought together by 
suture, as originally suggested by M. Coste, but first 
practised by Dr Marion Sims, and adopted in this 
country by Mr J, R. Lane. Vidal has thus operated 
in 30 cases without a single death, and Velpeaa also 
testifies to the freedom from danger ; there is generally 
no haemorrhage, nor subsequent peritonitis ; vesico- 
vaginal fistula, however, is a common result, unless the 
precaution be taken of closing the incision at the time 
of operation. 

Incontinence of urine is apt to foUow all these 
operations of lithotomy; although the last-named 
method is least liable to this result. 

(4) Siipra-puhic lithotomy in the female, is an occa- 
sional resource ; when the stone is of very large size, or 
the pubic arch narrowed, as from rickety deformity, or 
perhaps both these complications are aasociated. 
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The solvent treatment of Stone in tHe Bladder — 
wHether by means of chemical solvent agents^ or by 
electrolysis, will be more conveniently noticed in con- 
nection with the Medical Treatment of Urinary 
Calculi. 
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CHAPTER IV 



D18RASE8 OF THE FBOSTATB OLAND 



The Prostate Gland, siiiToandmg the neck of the 
Bladder, and commencement of the Urethra, is a body 
of small size, — resembling a horse chestnut, bat apt to 
be very troublesome. It is subject to variona Dis- 
eases ; Inflammation, acnte and chronic. Hypertrophy, 
or simple enlargement in advancing years. Atrophy, 
Cancer-growth, Cysts, Tubercular deposit, and Calculus. 
The&o diseases are identical in tbeir nature with the 
same diseases of other parts; yet they are attended 
with symptoms peculiar l« the prostate, and as affect- 
ing the bladder ; which bo far demand special treat- 
ment. Prostatic affections are often associated with 
diseases of the bladder, especially cystitis, and stone ; 
BO that, in practice, these cases are frequently found in 

I the same patients. 
Pbostatitis, or Inflakkatiom of the Phobtatk. — 
Acute prostatitis seldom occurs unconnected with in- 
fianimatioa of the bladder or of the urethra. — A sen- 
sation of weight and fulness is experienced about the 
neck of the bladder, rectum, and perineum ; frequent 
and argent desire to pass water, pain increasing to- 
wards the close of the act ; with a constant straining 
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effort to empty the bowel, and great pain in defaaca- 
tion, the motions having a somewhat flattened form ; 
while an enlarged, and exquisitely tender state of the 
prostate is discovered on passing the finger into the 
rectum. The obstruction at the neck of the bladder, 
from further enlargement of the pi'ostate, may soon 
render micturition difficult, and be followed by total 
retention. An attempt to pass an ordinary catheter 
encounters opposition, and is attended with great pain, 
when the instrument reaches the neck of the bladder. 
Tlie constitutional disturbance is often severe ; com- 
mencing with rigors, a high degree of inflammat 
fever speedily ensues. 

On inquiry into the causes of Bnch an attack, pi 
tatiiis is usually found to be consequent on gonorrhcea, 
the inflammation having extended upwards to the pros- 
tate, or on stricture of the urethra ; but it may have 
arisen from the rough manipulation of stricture or of 
lithotrity instruments ; or have resulted from the irrita- 
tion of a calculus, strong injections, or cauterization 
of the prostatic urethra. Cold and damp affecting the 
perineum, will also give rise to prostatitis, as by BiW 
ting on the grass in the dews of an autumn eveni 
and especially in gouty or rheumatic subjects, 
occasional causes may be mentioned j alcoholic drii 
and inordinate sexual excitement, or hard riding 
horseback ; when, in either case, urethritis already 
exists. As an idiopathic inflammation it is very rare. 

It terminates in the course of a few days, either in 
resolution or by suppuration; or it subsides into chronic 
inflammation. 
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Treatment, — The abstraction of blood from the peri- 
neum affords the greatest relief to acute inflaniinatioii 
of the prostate. Ten or twenty leeches should be 
applied, or cupping may be performed to the amount of 
six or eight ounces; followed by warm fomentations 
and hip baths. Pain is best relieved by opiate snppo- 
eitories ; ae of pil. saponis co., five or ten grains. Bat 
the rectum must be kept free of any f^cal accumular- 
tion, by the occasional administration of an oleaginous 
enema ; while the febrile excitement may be subdued 
by antimonial salines, and low diet. Any retention of 
urine will probably yield under a full dose of opium, or 
necessitate the use of a gnm-elaetic catheter from time 
to time. By promptly adopting this plan of treatment, 
the inflammation may subside, without suppuration ; 
leaving the prostate somewhat tender, enlarged and 
hardened, for a while ; with a tendency to relapse, and 
some difficulty, or delay of the stream in the act of 
passing nrine. 

Ahittas of Prostate, — Suppnration ia preceded by 
throbbing about the neck of the bladder or in the 
perineum; the rectal swelling becomes softer to the 
finger, and fluctuation may be perceptible ; at length 
the abscess bursts into the urethra and discbarges 
through that passage, pas appearing in the urine ; or 
in using a catheter for the relief of retention, the pro- 
static abscess is burst, and a quantity of matter is 
drawn off through the instrument. Usually, the 
abscess soon heals up j but if it remain open, it be- 
comes a receptacle for urine, and this urinary abscess 
borating into the perineum results in the formatiai^ o^ 
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fistula in perineo. Sometimes the origii 

chargea tlirongh the rectum, forming an urethro-rec1 

fistnla. 

Treatment, should be prompt and decided, with 
view of giving vent to any formation of matter, befoi 
the abscess communicates \nth the urethra or the 
rectum. As soon, therefore, as there is any tendency 
to perineal swelling, manifested by brawny induration 
without fluctuation, an incision should be made in the 
middle line, about three quarters of an inch above th6' 
anus, and cautiously deepened down to the matter;' 
avoiding the rectum. For this purposoj the fore- 
of the left hand being passed into the bowel> a loi 
and narrow, straight, sharp-pointed bistoury is 
with the edge directed upwards. The depth to ■ 
the incision must be carried will be an inch and i 
to two inches, and extended upwards in the raphfi si 
ciently to give a fair opening. Relief is immedii 
just as when an acute tonsilar abscess is set free. 
no pus escapes, the tension and pain are at once 
lieved, and matter may issue through the wound a 
a warm fomentation for a few hours. Puncture 
rectum might be deemed advisable, when fluctoat 
can be distinctly felt in that situation. It may 
desirable precaution to draw off the urine occasionally 
by means of a well-curved elastic catheter ; or even 
keep the bladder empty by retaining the instrument, 
it can be tolerated. In passing the catheter, its 
should be directed along the roof of the urethra, wl 
the turn is made under the pubic arch. 

Chronic inflammation results in enlargement of 
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prostate ; a conditton wluch is accompanied with fre- 
quent mictnntion, bnt a less forcible stream of urine 
than natural, followed perhaps by a drop or two of 
blood ; usually also there is a gleety discharge, the 
urine is milky and deposits more or less porolent 
matter on standing. Sexual intercourse is painful, and 
noctamal emissions often occur. These symptoms are 
much aggravated by any perineal irritation, as by 
riding on horseback or prolonged walking exercise; and 
also by errors of diet. The state of the prostate can 
be readily ascertained by examination with the finger 
through the rectum. 

In the treatment of any such case, some benefit may 
be obtained from blistering the perineum, while the di- 
gestive organs must be carefully regulated, in order not 
to proToke the prostate by constipation or acidity of 
the urine ; then the iodide of potassium, with iron and 
quinine as tonics, may be administered with advantage. 
The sensitive state of the prostatic urethra — in itself a 
troublesome affection, can often be allayed by the occa> 
sional application of nitrate of silver, in the form of an 
armed bougie; thus controlling the nocturnal priapism 
and emissions. Bnt, as in all inflammatory affections 
of a chronic chara<^ter, the course of treatment will 
have to be continued for a considerable period. Time, 
indeed, may be a better friend to the patient than any 
prolonged treatment. 

HlPEBTKOPHT, OB ChSONIC EnIAKOEXENT, OP THI 

PaoBTATE. — This well-known prostatic affection is fre- 
quently met with in men after mid-life, — from fifty-five 
to sixty years of age ; never before the former period. 
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and seldom in extreme old age. This prostatic enlargp- 
ment is almost a natural accompaniment of advancing 
years. It thus differs from chronic inflammation of the , 
prostate, to which, after puberty, any age is liable ; a 
it difEera also in being an hypertrophied or overgrow; 
condition of the gland. The parts of the prostate thai 
affected may be ; the two lateral lobes, which are s 
times increased to four or six times their natural wei^ 
and bulk ; or an outgrowth takes place from thi 
central part of the organ, in a backward directicfl 
towards the cavity of the bladder, as a rounded ■ 
pyriform tumour or elevation of prostatic tissue, — thO'l 
enlarged " middle or third lobe," at the neck of the J 
bladder; and this form of partial enlargement is thai 
most common. Generally, however, the whole orgi 
more or less partakes in the enlargement, Sometimej 
isolated tumours of prostatic tissue are produced, em 
bedded, or as polypoid outgrowths. The 
urethral portion of the urethral canal undergoes cei 
alterations of length and direction, which tend to obstrc 
the passage of urine. The prostatic, portion of 
vretkra becomes enlarged in its antero -posterior dia»| 
meter, and narrowed transversely ; insteadof being, when J 
distended, of nearly equal diameter both ways. It i 
also much elongated ; measuring perhaps four inches fi 
the orifice of the bladder to the membranous portion ; 
stead of its normal length, one inch and a half. Its direo> ' 
tion deviates from the natural passage ; with enlarge- 
ment of the middle lobe, the urethra rises abruptly as 
an angular curvature, instead of having nearly a straigM 
line ; thus presenting a complete step or " bar at t 
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neck of the bladder " (Fig. 28), over whicli an instra- 
meiit must be made to pass before it will enter the i 
cavity. A polypoid out^owth from the middle loba 
may act as a valve, overlapping the vesical orifice ; and 
which, in the act of micturition, completely obstructa 
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the passage of urine. With enlargement of either 
lateral lobe, bulging inwards on the canal, the lateral 
direction of the prostatic urethra is changed ; curving 
to the opposite side, in this form of enlargement. 
The vesv-o-UTethrat orifice shares in these changes 
of shape ; becoming crescentic, with the convexity 
turned upwards, when the middle lobe is enlarged; 
or turned to either side, as the enlargement of the 
lateral lobe on the opposite side encroaches on the 
prostatic urethra. The general result of these altera- 
tions in the urethral canal, is this; as a whole, it 
becomes elongated and more curved j while the prostatic 
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portion and vesical orifice may have also a tortm 
course, somewhat like an italic S. 

Various causes have been assigned for chroi 
enlargement or hypertrophy of the prostate. 

All circumstances which tend to induce afflux 
blood to this part, may be productive of an hyper- 
trophied condition. Thus, emotional excitement of a 
sexual kind, sexual excesses, over- stimulating food, 
irritant states of the urine, rectal constipation, eedeib>, 
tary habits, horse exercise, and such like, may 
regarded as causes of this prostatic affection. But 
initial cause or origin seems to be unknown. 

Commencing insidiously, chronic enlargement of 
prostate progresses perhaps for months or oven yeai 
without interfering with the act of micturition bo as tft; 
arrest attention. At length, some delay, rather tl 
difficulty, in passing water is experienced, the stream 
full but less forcible than natural, it is concluded wil 
an involuntary leaky dribbling, and sense of incompli 
relief after apparently emptying the bladder. Mm 
turition becomes increasingly frequent and urgent, 
bearing-down weight is felt about the neck of 
bladder and rectum, with pain in the glans penis aud^ 
testicles, but which is not more acute after micturition. 
The urine voided appears healthy, although it be tinged 
with blood occasionally, or accompanied with some 
mu co-purulent discharge. A man may have long 
suffered from some such symptoms; and if when 
examined, by introducing the finger up the rectum, the 
prostate be found enlarged and hardened, no donbt^ 
can then be entertained as to the nature of the 
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This pathological condition supplies the true explana- 
tion of all the Bymptoma. The enlarged prostate 
projects upwards into the bladder, and urine accumu- 
lates in the reservoir thus formed behind the prostate. 
The bladder is never emptied below the level of the 
prostatic eminence. Consequently, frequent, straining 
efforts are made ; but the stream issues slowly, with 
less propulsive force, and ineffectnall; ; the surplus 
urine only, or overflow passes off, leaving the residual 
nrine, often in large quantity, still remaining below the 
prostate in the bladder. Even this occasional relief 
can occur only when the bladder is sufficiently distended 
to obey its own contraction, and the straining compres- 
eion of the abdominal muscles, to overcome the resist- 
ance offered by the enlarged prostate. An involuntary 
dribbling of urine may take place at intervals, from 
over- distension ; the incontinence of adults. Attacks 
of complete retention are bable to occur from any 
cause of temporary prostatic congestion ; as by exposure 
to cold or damp, sexual excitement, or some error in 
diet ; and such an attack is sometimes the first occasion 
of discovering the existence of prostatic enlargement. 
Under these circumstances, some amount of biemorrhage, 
and perhaps muco-purulent discharge, not nnfrequently 
happen, for the relief of congestion. Profuse bleeding 
may arise from transfixing a projecting portion of the 
prostate, in forcible catheterism. 

The enlarged prostate as felt on passing the finger 
np the bowel, varies in size and consistence. Usnally, 
it has the size of a large chestnut, or a small com- 
pressed orange, and of largest extent transveE&e.Vj , — 
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Htreteting perhaps across the bowel from side to side 
at the neck of the bladder ; or either lateral lobe may 
be more enlai^d. The oonEietence of this body is 
firm and resisting, sometimes soft or oneqaally hard at 
different parts of the surface. It may be impossible to 
ascertain the ext«nt of the enlargement backi 
■which is often beyond the reach of the fingi 
tilting the base of the bladder upwards and forwards, 
some of the residual urine can be expelled; and by 
means of a catheter, several ounces of urinoj to a pint 
or more, may be drawn off from the reservoir behmd; 
the prostate, although the act of micturition bad ji 
previously been performed. 

In most cases, it is of no practical importai 
carry the examination further. But vrt/lhral ex] 
ration with a catheter will supply information 
rectal exploration caunot convey, — respecting the 
gation and curve of the prostatic urethra. By passi 
a full-sized catheter of the ordinary length and ci 
we obtain a standard of comparison. If the i 
flows when this instmment has traversed not more 
the usual distance — about six to eight inches, i 
the handle has not been depressed more than u: 
there will be no evidence of prostatic enlargemi 
But, if the catheter has passed easily nine or 
inches, and yet no nrine flows ; whilSj following 
course, the handle has become depressed to a 
degree than usual ; there will assuredly bi 
enlargement of the prostate, — a judgment which 
be conflrmed by rectal exploration, so far as the lat 
lobes are concerned. Then the prostatic: 



DISEASES OP THE PROSTATE OLAND 



209 



should be used j an instrument having a longer shaft 
by from two to four inches, and with a much larger 
carve. The increased length and the altered direction 
of the prostata canal can be estimated by means of thia 
instnunent ; the one fact, bj observing the length of 
abaft introduced ; the other, by its depressed position 
when the point enters the bladder. Any lateral 
deflection of the instroment, to the right or to the left, 
when allowed to take its own inclination, will further 
indicate a greater degree of prostatic enlargement on 
the side towards which the handle inclines. 

The mode of passing a prostatic catheter is peculiar 
in two important particulars ; the point of the instru- 
ment should be directed towards the upper floor of the 
nrethra, and in turning under the pubic arch be 
hooked upwards, — so as not to slope downwards in the 
perineum ; the handle being depressed more than in 
passing an ordinary catheter, A small quantity of 
urine — perhaps an onncoj may be drawn off from the 
pouch formed by the enlarged prostatic urethra; thia 
flow taking place before, and as if, the instrument haa 
entered the bladder, it is very apt to mislead the 
surgeon, who might therefore fail to complete the 
urethral exploration. 

So far the prostate may be examined with the 
catheter, and by feeling with the finger in the rectum, 
at the same time; thus ascertaining the thickness of 
the prostate, as well as the length and course of the 
prostatic urethra. If it should be thought necessary 
to explore the vericat portion of the prostate, — as to 
the enlargement of the middle lobe, with the foeeA. < 
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receptacle behind it at the base of the bladder, satSi 
examination can be made by means of a sound h&ving 
a very short cnrve or only a boak. On passing this 
inBtrument into the bladder, the beak is turned down 
to sound the depth of the post -pro static fossa, — 
possibly finding a stone there, which not onfreqnently 
lies concealed behind an enlarged prostate ; in with- 
drawing tho beak forwards, the posterior limit of the 
prostatic enlargement can be defined, and the state of 
the middle lobe determined more clearly than by the 
up-curve in entering the bladder ; and lastly, the 
crescentic shape of the vesical orifice may be indicated 
by gently turning the beak round to the right and to 
the left. 

Having completed oar examination of the prostate^ 
so as to discover the enlarged dimensions of this body, 
the question of diagnosis can hardly be said to arise ; 
but there are certain affections, — of the urethra and of 
the bladder, from which enlargement of the prostate 
should be distinguished. 

Striclure of the urethra may be distinguished, partly, 
by the act of micturition ; the stream of urine is dis- 
charged with diminished force, but the volume is also 
diminished, even to the smallest stream short of 
retention, and it has a broken, twisted, or dribbling 
character, Catheterism, however, supplies the more 
accurate points of distinction ; obstruction is encoan- 
tered always before the point of the instrument reaches 
the prostatic urethra, and usually before six inches of 
the instrument have passed; whereas eight or nine 
inches of the instrument will have disappeared ere an 
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enlarged prostate offers obstmotion ; and the handle 
most be depreesed to a mnch greater degree thui in 
passing strictare. The age of the patient also is 
different in the two cases; stricture always com- 
mencing before mid-life ; enlargement of the prostate 
not nntil after that period. 

Stone in the bladder is attended with somewhat 
■imilar symptoms to prostatic enlargement. Bat the 
vesical irritability and pain in the glnns penis are more 
aerere after micturition, for then the stone settles 
down on the sensitive base of the bladder behind the 
prostate ; and both these symptoms are also then 
aggravated by walking or any movement whereby the 
stone shifts its position. The stream of nrine often 
stops suddenly, by the stone falling over the orifice of 
the urethra ; hut this symptom may also occur from an 
overlapping outgrowth of the middle lobe of the 
prostate, as a rare form of prostatic enlargement. 
Bloody urine is a more frequent symptom of stone in 
the bladder ; and the ha?morrhage which has a florid 
character, and is more copious, occurs especially after 
escrcise, by attrition of the stone on the vesical 
mncous membrane. Sounding affords, however, the 
only conclusive evidence of atone. The diagnosis 
becomes far more doubtful in the case — not unfre- 
qnently met with — of an enlarged prostate roexistin^ 
with stone in the bladder, and masking its symptoms. 
If the calculus lies in the fossa behind the prostate 
when enlarged, the pain in the penis and vesical 
irritability will .be mitigated or even absent ; owing 
to tJie reiooval oi the foreign body from the seiuu!b«« 
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neck of the bladder, Carefnl soimding maj- 1 
discover the etone in its bed, ahnost under com 
of the prostate; and on passing the finger op xhe 
rectum, that body is more distinctly found to be 
enlarged. 

Any fumour of the bladder bo far resembles an 
enlarged prostate, that both project into the c&Titj of 
this organ ; bat careful sounding with the beaked 
inBtroment will probably enable the Surgeon to define 
the different locality of the two outgrowths ; and he 
may have his diagnosis confirmed by the distressing 
irritability of the bladder, the severe pain, the copiooa 
and recurring haemorrhage ; and at length perhaps be 
discovers some characteristic structural elements of 
the tumour, discharged in the urine, or sucli dirwjt 
evidence is brought to light by inspection with the 
microscope. 

Atony of the bladder differs from prostatic enlarge- 
ment in the twofold fact ; that, when a catheter is in- 
troduced, no nrine or scarcely any flows by the propul- 
aive action of the bladder, — the stream is simply a 
passive discharge ; and that this current cannot be 
mnch accelerated by any efforts of the patient. Atonr 
may, however, itself be due to the over-distension con- 
sequent on enlargement of the prostate. In fara/ygit 
of the bladder there is the same passive stream of 
urine, when a catheter is passed ) but there is also ina- 
bility on the part of the patient to expel the urine by 
the action of the abdominal muscles, — this inability 
being proportionate to the completeness of the para- 
lysis. Other parts, moreover, are involved, as the 
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lower extremities ; and this paralytic condition proceeds 
from injury or disease of'the nervoas centres — brain or 
spinal cord. The absence of any enlargement of the 
prostate should not be overlooked. 

In concluding the history of this chronic affection, I 
have yet to notice its consequences, and modes of ter- 
mination, — unhappily tending to a fatal issue. 

Chronic cystitis commonly ensnes from the habitual 
retention of urine, and distension of the bladder. An 
abundant secretion of viscid mucus or pnmlent matter, 
streaked with whitish phosphatic deposit, and some- 
times tinged with blood, is voided in the urine ; whicli 
is now alkaline, and of a pungent ammoniacal or foetid 
odour. Occasionally, a deposit of urates and uric acid 
takes place, in connection with a gouty diathesis. The 
quantity of urine passed varies much from day to day ; 
being usually much above, although sometimes below, 
the average healthy standard. In conseqaenc« of the 
habitual retention, and inflammatory affection of the 
bladder, constitutional disturbance at length super- 
venes. The patient's general health declines, from 
broken rest, in frequent efforts to relieve the bladder, 
and from the eihanstion induced by chronic cystitis; 
he becomes sallow and dejected, he loses flesh and 
strength, and ^es fast. Eecurring attacks of com- 
plete retention throw him further back. Or, instead 
of this gradual decline, a rapid depression may occur 
from ulceration or sloughing of the bladder, with re- 
peated hiemorrhage, or from profuse purulent dis- 
charge. Uramia, from suppression of urine, some- 
timea closes the scene. 
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After death, certain pathological conditions of the 
urinary organs, will be found to have resulted from the 
mechanical and backward effect of long- continued par- 
tial retention of urine. The bladder is thickened, 
principally in itti muscular coat ; the hypertrophied 
muficular bands project inwards in the form of proi 
nent cords, between which the mucous membrane ] 
trudes externally in pouched depressions, — under 
constant pressure of the retained urine ; thus the 
bladder has become fasciculated and sacculated. At 
the base or lower fundus of the bladder, a fossa or 
receptacle has formed behind the enlarged prostate, 
capable of containing perhaps several ounces of the 
ammoniacal, ftetid urine ; and in which muco-punJent 
matter, and phosphatic deposit, are also apt to accu- 
mulate. The vesical mucous membrane has generally 
greyiah-slate colour. Backward pressure of the 
distends, and eventually dilates the ureters; ax 
secreting eubstanoe of the kidneys, — in their pyramii 
and cortical portions, are atrophied ; resulting perhi 
in sacculated remnant kidneys. Hence, suppression 
urine, and ursemia. 

In the irealmenl of chronic enlargement of the 
state, palUative measures alone have any effect ; 
prostatic hypertrophy, naturally incident to advanci 
years, being incurable. The surgeon must have 
view, the relief of retention, by catheterism, or ol 
operative interference when necessary ; and the prei 
tion or rebef of chronic cystitis, and the mainteni 
of the general health. 

Having regard to the constant retention of 
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quantity of regidnal nrine in the bladder ; the organ 
should be emptied mechanicallj, at least once daily, or 
perhaps twice or three times ; aa occasion may require, 
owing to the amount of obstmction and varying degree 
of retention. The proftatlc catheter is larger-sized, 
longer and more curved than an ordinary catheter; and 
thus being adapted to the corresponding alterations in 
the urethral canal, the orine cau be more conveniently 
drawn oft by this instrument. The three points — pre- 
viously mentioned — should be here remembered, in 
parsing this instrument into the bladder ; not to mis- 
take the dilatation of the prostatic urethra for the 
bladder, an ounce of urine perhaps thence escaping as 
if the catheter had entered its cavity j the up-sweeping 
of the point of the instrument under the pubic arch, 
with depression of the handle sufficiently between the 
thighs ; so as to curve upwards into the bladder, and 
thus also avoid hitching against any enlargement of 
the middle lobe. Care should be taken to empty the 
receptacle behind the prostate, by turning down the 
point of the catheter, before withdrawing it. The 
patient should be taught to pass the inetmment in his 
own person, that he may be enabled to relieve himself. 
A gum-elastic catheter, of large size, will then be more 
convenient and safer than the silver instrument j the 
patient passing it bit by bit. When the point has 
reached the prostatic urethra, the etilette should be 
withdrawn, that the curve of the catheter may glide 
upwards into the bladder. Mercier'a »onde eoudee, » 
beaked elastic catheter, will prove servioeable when the 
middle lobe is enlarged ; or the »onde biemtdee, having 
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a second beak, is thus adapted to mount lip mors 
readily into the bladder. As a rule, it will be unne- 
cessary and undesirable to leave the catheter in the 
bladder ; but if requisite to procure ease and sleep, this 
may be allowed, as during the night. The gum-elastic, 
or vulcanized india-rubber catheter, is then preferable, 
as being less irritant to the mucous membrane. By 
thus habitually relieving the retention of urine, the 
patient's existence becomes more tolerable or even com- 
fortable, and hia life may be considerably prolonged. 

But supposing no instrument can be got into the 
bladder, other methods of gaining an entry may be 
resorted to. They are, forcible catheterism or tun- 
nelling the prostate, puncture of the bladder throagh 
the rectum, or puncture above the pubes. Of these 
three methods ; forcible catbeterism is sanctioned by 
Brodie, Listen, Spence, and other surgeons of large 
experience, as a safer procedure than puncture per 
rectum, or supra-pubic. The instrument having been 
thrust through the obstructing portion of the prostate, 
is left in the bladder for about forty-eight hours, to 
establish a false passage for its re -introduction. But 
I have known severe prostatitis to be thus induced, 
and more complete obstruction ; or copious heemorrhage 
has been caused, more blood passing back into the 
bladder than escapes through the urethra; and in one 
case, I am sure the patient bled to death, I decidedly 
prefer having recourse to puncture of the bladder 
through the rectum ; but this, and the other procedure, 
above the pubes, will be considered and described i 
the treatment of stricture of the urethra. 
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The tendency to chronic cystitis from prostatic ' 
enla^ement is partly averted by preventing retention ; 
at the same time, the diet shonld be carefully regulated, 
and exposure to cold or damp avoided ; in short, any 
cause of any disordered state of the urine, or of deter- 
mination of blood to the bladder. The remedial treat- 
ment of this vesical affection has already sufficiently 
engaged onr attention. Nor need more be said 
respecting the support of the general health. 

Atrophy of Ike Prostate sometimes occurs in old age; 
or it may be found in early adult life, then probably 
being an imperfect development of this gland, or 
connected with malformation. No special symptoms 
are known, nor does this condition admit of any remedial 
treatment. 

Cancer of the Prostate. — Occurring less frequently 
as a secondary deposit, than as a primary disease ; pro- 
static cancer is almost always encephaloid, and some- 
times combined with melanotic matter; scirrhus is 
rarely if ever met with. 

The prostate undergoes enlargement, and the sym- 
ptoms are those of the simple chronic enlargement or 
hypertrophy. But the patient complains of severe 
pain, shooting into the rectum, up the sacmm, and 
down the thighs ; he is alarmed by repeated and profuse 
htemorrhage in passing water; and his bloodless, 
spectral appearance tells the story of suffering and 
exhaustion. On passing the finger up the bowel, a 
tumour is at once felt, which — as compared with an 
ordinarily enlarged prostate — is of larger size, harder, ' 
and perhaps irregnlar; or, at a later stage, it feels, 
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softer and fnngating. The lymphatic glands 
groin are found to be affected, and by careful palpationj 
60 me enlargemeDt of the lambar glands may b6' 
detected. This concnrrence of aymptoma will probably 
sutBce to indicate the nature of the prostatic disease, — ■ 
or at least the difference from ordinary glandular hyper- 
trophy. It has been said that tlie urine may exhibit, 
under the microBCOpe, cancer-cella ; but the resemblan< 
of the epithelial cells, would render this evidence doubi 
£ul. But the surgeon will take into account, the rapidil 
with which the symptoms have made their appearance j' 
the disease running its course from first to last, in 
period not longer than from a year and a half to fiTflf' 
years in adults, and from three to nine months only 
children ; and that this malignant prostatic eulargemi 
Lot at all peculiar to adyancing age. 

Illative ireatmeiii may relieve the distressing 
I of this disease. The partial retention wonli 
I to warrant the use of an elastic catheter; but 
instrumental interference should be avoided as long as 
possible J and then catheterism should be performed 
with the gentlest manipulation, not to irritate or injui 
the painful and bleeding prostate. Anodynes, in 
form of opium or coninm more particularly, may 
administered both by the mouth and rectum. 
besides thus allaying the severe pain, as the dis( 
progresses, sleep can bo procured, the patient mft] 
well feel thankful for that doable boon. Attacks 
hsemorrhage must be treated as explained in conni 
tion with heematuria. But the bleeding of a bleet 
growth, such as encephaloid cancer, is even less 
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troUable than its painful character. The conseqnent 
exhanstion vUl require all the snpport which can be 
given by tonics, and a nourishing diet. Iron and 
quinine, in their Tarions preparations are the most 
efficaoioua ; while the choice of food shonld be regulated 
as the digestion responds to the varions resources of 
experience. The general health and strength may thus 
be sustained, and life prolonged. 

A ci/stic condition of the prostate may be mentioned 
more in relation to its pathological interest, than as 
baviDg much practical importance with regard to its 
diagnosis and treatment. In old age especially, the 
substance of the prostate is often beset with Dnmerona 
cavities, of an irregular shape, apparently dilated 
prostatic follicles, and communicating with the ducts of 
the gland. Minute concretions or prostatic calculi of 
larger size are apt to form in these cysts. Then again, 
the whole substance of the gland may have become 
converted into a cyst or abscess, resnlting from long- 
continued suppuration. Occasionally, an hydatid cyst 
forms between the base of the bladder and the rectum. 
This extra-cystic condition is attended with retention of 
urine, and distension of the bladder; simulating the 
symptoms of an enlarged prostate. 

Tvbercular deposit very rarely affects the prostate, 
and always secondary to some other part of the genito- 
^L nrinary tract aa the primary seat of deposit. The 
^^ kidney is affected first, or the testicle. Generally, the 
^1 prostatic disease is associated wirh phthisis pulmo- 
^1 nalie. Prostatic tubcrcnlotiis is met with usually 
^B between the ages of twenty-five and fifty-S.^^. XW 
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BTSiptotiu sre in no wbt peraliu- or well inailrM. A 
phtfauical-lookmg mkn, or ecrofsloms diDd, is troabled 
witli freqnent and psinfnl roJctnriiion, &s if a case of 
Teaicttl irritability from asj other caoK ; there is some 
obstruction to tbe free passage of tmne, and shgiit 
hsemorrhaige recnre at intervaU. Bectal eramination 
discoren some amoont of prostatic enlargement. Sab- 
seqnently, however, with BnppnratioQ and discharge, 
the proEtate beromeB smaller than natural, and the 
urine pamlent. The suspicion originally entertained 
u to the nature of the disease, is oonfirmed bj I 
progress of this prostatic affection. 

Treatment most be condncted on general prinoipl 
and bare reference to tbe constitutional diathesis. 

Pbostatic Calcolub. — The prostate gland, like othi 
glands, is liable to an inspissation of its secretioi 
forming a nucleus, around which phoaphatic concretion 
takes place, within the follicular structure. This moc 
of origin, and situation, distinguish true prostatic i 
cuius from urinary calculus which may have only lodgi 
in the prostate. The physical characters of th« 
calculi are such as may be easily recognised. Thai 
colour is commonly a brown chestnut, sometimes bla 
red, or white ; raroly transparent or like pearl-barleg 
of fioftish or hard consistence ; but their form is i 
irregular, facetted, triangular or square ; and their i 
varies from that of granular sand to a poppy-seed o*"" 
cherry-stone. In point of number also ; I, 2, 3, or 
more, even to 100, may have formed, like a bag of 
marbles. By constant attrition, the facets becdBeJ 
smooth and poliahed. Continued deposition of phoi 
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pbatic matter at length produces a larger calcnlas ; 
which encroaches on the rectam, or comes forward out 
of the mouths of the distended prostatic pouches into 
the prostatic nrethra; thence extending forwards, or 
backwards into the bladder, it forms a prostato-vesical 
calculus. Sometimes, one or more prostatic calculi 
become detached, free and moveable in an open duct. 
These enlarged calcnli have a very irregular or branched 
appearance. A remarkable prostatic calculus was 
presented by Dr. H. Barker to the Museum of the 
Eoyal College of Surgeons. It has a pyritorm shape ; 
measures in length nearly five inches, in circumference 
at its thickest part, four inches and five-eighths ; and 
weighs three ounces and a half. The stone consists of 
twenty-nine pieces, the facets of which are regularly 
fitted together ; indicating that its formation took place 
in the crypts of the prostate, separately, and that the 
pieces coalesced by subsequent absorption of the glan- 
dular substance ; thus resulting in this multiple 
calculus. 

The aymploms to which prostatic calculi give rise, 
depend principally on their size. When small, there 
may be no symptoms, or such slight inconvenience as 
not to attract attention. When of larger size, they are 
attended with paiu and weight in the perineum, and 
uneasiness at the neck of the bladder; there is frequent 
micturition, sometimes retention, and difficulty in the 
emission of semen, although attacks of priapism may have 
mialed the sufferer to more frequent sexual iutercourse. 
All these symptoms point to an enlarged and irritated 
prostate ; and, by urethral or rectal exploration, one 
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or more stones cad be touched witb an inetrnmeiit, or 
felt through the prostate with the finger (Pig. 29). 



iBrymt.) 



On pasHiDg a eonnd through the nrethra, a distinct cHta 
or grating is heard and felt, just before the beak of t 
inatniment enters the bladder ; a deeply imbeddei 
calculus may be felt, on passing the finger tip thsrl 
rectnm ; or by aimultaneons examination with the J 
finger and aonnd. A large number of small stonfll^'l 
commnnicete to the finger a crackling or grating aeni 
tion, like that of small marbles in a bag. 

As the result of prolonged irritation, suppuration may 1 
ensue, forming prostatic abscesses. 

Having found a calculus in the prostate, what treat'- 1 
ment should be adopted ? When there are no argents 1 
symptoms, the case may be wisely left alone, so far a 
regards any attempt to remove the stone by operatic 
interference. Symptoms of irritation can perhaps 1 
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Bnbdned by opiate snpposi tones, and careful regulation 
of the bowels to prevent any rectal constipation ; while 
retention of urine is relieved by using the catheter as 
occasion requires. If the calculi are small and move- 
able, they may admit of extraction through the urethra, 
by means of a long urethral forceps. But this mode of 
operation is not easily accompliBhed. When the stones 
are large, and not more than two or three in number, 
median lithotomy should be performed, and extraction 
effected with scoop or forceps. A larger-sized calculus 
had better be removed by tie lateral operation. 

Sometimes, the Surgeon has to deal with a urinary 
caloolas or fragment, lodged in the prostatic urethra ; 
here the urethral forceps oan more often be employed 
with advantage ; or failing thos to remove the stone, it 
may be pushed back into the bladder, and submitted to 
lithotrity or lithotomy. 

Lastly, the occasional co-existence of prostatic and 
vesical calculus presents a difficulty in the way of the 
lateral operation. Tet, nnder these circmnstaoces, 
this mode of removing both calculi may alone be 
practicable. 
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No brancli of Surgery poBeessea a more i 
literature than Urethral Diseases; and no enbject, m ' 
my judgment, has heen more overwritten. These 
diseaGSs have been incidentally alluded to, as associated 
with vesical and prostatic afEections, and may be thnsj 
enumerated. (1) Inflammation of the Urethra, 
Uretbritis, and its more specific form. Gonorrhoea ; (Sn 
Stricture or contraction of the canal, in some part i 
parts of its extent, — as a structural or organic and [ 
manent condition, or as a spasmodic, or an inflammatoi 
stflte ; (3) Tumours occasionally ; (4) Urethral Calcaloi 
The results of Urethral obstruction comprise ; Betenti 
of Urine ; Extravasation ; Bupture of the Bladder ; t 
Urinary Fistulfe ; — penile, scrotal, perineal, urethrc 
vaginal, and vesico- vaginal fistulfe. 

Uretheitis. — Simple inflammation of the urethral 
mucous membrane may arise from various causes, at 
any age, and in either sex. Any one, who may be» 
thus affected, experiences heat, pricking, and tension iat 
the urethra, for a day or two, with some scalding s 
tion in passing water ; symptoms which are followed I 
a mnco-purulent discharge. Sometimes, the 
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symptom is this whitish discharge from the urethra, 
Qnaccompauled with any infiammatory character. 

The diagiione of this urethral affection, in either 
form, is very important, from its resemblance to 
Gronorrhcea. In the active condition of simple arethritis, 
the distinction from Gonorrhcea is ertremely difficult ; 
in the passive condition, it resembles gleet, but differs 
in the thicker and more opaque character of the urethral 
dicsharge. The canses of simple infiammation of the 
urethra differ also from that of gonorrhoea which arises 
from a specific contagion ; though here it must be 
confessed, the line of distinction is even less definite. 

Certain constitutional diseases, gont, rheumatism, 
'Scrofula, and the influence of particular medicines, as 
liacum or Cayenne pepper, frequently induce 
ithritis. These causes seem to affect the urethra 
through morbid states of the urine, as when it is loaded 
th lithic or with oxalic acid ; thus producing direct 
irritation in the passage of such urine. They give rise 
o the active form of urethritis, and the discharge unually 
[isappears immediately upon the development of the 
(mstitutional disease. Scrofulous urethritis is, how- 
ver, apparently a local manifestation of the general 
^e-ase, just aa there may be a discharge from the nasal 
■ncous membrane. Distant irritation, as gastric 
ierangement, worms in the intestines, or teething, may 
bo excite an urethral discharge; but this is of a 
bseive character. Local causes of various kinds are 
Dt unfrequently the occasions of urethral irritation ; 
^ the passage of instroments, sexual intercourse or 
pntement, the introdnction of vaginal discharges, — 



226 DISEASES OF TEE DHETHBA ^^M 

1-uch aa the menstrual fluid, or leucorrlioeal matter. 
Here again, the discharge i8 usually passive. 

All these causes should be taken into conai deration 
before pronouncing a profeaaional judgment as to the 
particular cause in any case of urethritis. Thus, in a 
young child, the existence of vaginal and urethral dis- 
charge, is not absolute evidence that a rape has been 
committed ; and in persons who are subjects of stric- 
ture and irritable urethra, a discharge apparently 
gonorrhceal sometimes exists, or appears after sexual 
intercourse or excitement, a debauch, or other canse 
of urethral irritation. 

Simple urethritis generally subsides in a week or ten 
days, unlike gonorrhoea which continues some weeks 
or even months. But the discharge often becomes 
chronic in gouty persons, or when associated with 
stricture. 

Treatment consists in removing any cause of urethral 
irritation, and allaying the inflammatory symptoms. 
Thus, in a gouty or rheumatic case, both these indica- 
tions may be answered by the administration of alkaline, 
saline aperients, combined perhaps with colchicum ; 
aided by a moderate and non-stimulating diet. When 
the discharge has become passive, weak astringent 
injections, — as of the diacetate of lead, alum, or sulphate 
of zinc, will gradually arrest the urethral secretion and 
complete the cure. I never use the two latter forms of 
astringents, nor Bud it necessary to have rocouree to 
copaiba or cubebs. 

As associated with stricture, urethritis may occasion 
a temporary retuntiou of urine, partly spasmodic. 
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Then, in addition to vliat is termed antipUogistic 
treatment, the relaxing inflnence of opinm, or opiate 
anpfwsitorieSj and a warm hip-bath, will nsnolly over- 
come the obstrnction. The use of a catheter ebonld 
be postponed until relief cannot be otherwise obtained. 

Gonorrhfta or Blenvorrhagia. — This form of urethritis 
is attended with muco-purulent discharge, of a specific 
character; and is generally produced by contagion or 
contact with a similar discharge, usually during sexual 
intercourse. It may affect, and infect, either the male 
or female. 

In the moh, the urethra is the seat of gonorrhcea, 
and particularly the anterior portion of the mucous 
membrane, — as far as the fossa navicularis within the 
glans penis; but the urethral inflammation sometimes 
extends backwards along the whole length of the 
passage, and may even involve the mucous membrane 
of the bladder, in extreme cases. When gouorrhoeal 
inflammation subsides into a chronic state, the bulbous 
portion of the urethra is more especially affected, the 
intermediate anterior portion up to the glans being 
comparatively free. Other portions of the genital 
mucous membrane are often secondarily involved, as 
that of the prepuce and glans. ' 

The symptoms of gouorrhcea differ in the course of 
the disease, and which may thus be divided into four 
tolerably definite stages. Commencing generally from 
the second to the fifth day after contagion ; a short 
period of oretbral irritation, is followed by acute 
inflammation, which subsides into a declining or 
chronic stage j terminating perhaps in gleet, a chronic 
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state of peculiar discharge which does not 
supervene. 

Urethral irritation ia attended with very sligiit 
Brmptoms ; an itching or tickling- sensation in 
meatDB, its lips have a florid red, and puffed ap] 
ance, and are glued together by a scanty, viscid, cle 
and coloorless or slightly opalescent secretioa. 
passiog water, some smarting is experienced, but 
scalding — no ardor nrinsa. This stage lasts from a i 
hours to two or three days. 

Acute iitjlamnialion gives rise to the discharge of I 
pnrtilent secretion, having a thick, creamy consistenoi 
an opaque and greenish yellow colour, it can be pre 
out of the urethra in solphur-looking drops, and M 
usually so abundant as to stiffen the shirt in patchei 
an acute scalding pain is felt in passing urine, which i 
voided with some difficulty in a diminished or forkei 
stream, or in spasmodic jerks, and with 
frequency ; although the patient refrains from mid 
rition as long as he can contain, regarding 
procedure as quite a little operation. The gla 
penis is turgid and of a bright cherry-red colour, the 
urethral canal is swollen and cord-like to the touch ; 
the prepuce may become cedematous, and at length tha 
whole penis looks and feels turgescent. Should the 
inflammation pass back to the bulbous urethra, a 
sensation of weight in the perineum will be experienced, 
and reaching the prostatic urethra, a bearing-down 
weight about the anus is superadded. The heavy and 
enlarged penis seldom remains pendent and quiesc 
for many hours by day or night; under any rabbi 



DISEASSS OF THB ITR8THKA 229 

irritation of the dreBs, or from warmtli in bed, erections 
often occnr with troublesome inconTenience ; or chordee 
not nntretjuently arises, in the form of a painful arch- 
ing or twisting of the penis downwards during erec- 
tion, a penalty inflicted in oft-repeated attacks. This 
bent position of the organ in erection, seems to be the 
result of lymph -effusion around the urethral canal, 
producing an mextonsible state of the corpus spongio- 
sum at the part affected. Whenever, therefore, an 
erection would take place, as the cavernous body of 
the penis becomes distended, the unyielding spongy 
urethra acts like the string of a bow, and bends 
the penis downwards. Another explanation is, that 
chordee arises from spasm of the muscular fibres 
around the urethra. 

The characteristic discharge and scalding mictu- 
rition, constitute what is vulgarly called the "clap" in 
Eugland, and "chaudpisse" in France. Some feverish- 
ness may accompany this acute infiammatory stage of 
gonorrhcea ; bnt often there is little constitutional 
disturbance. The average duration of this stage ia 
from one to three weeks ; its continuance varying 
according to the number of previone attacks and the 
habits of the patient. 

The ehronu: stage is denoted by the altered character 
of the urethral discharge ; the pus subsides into muco- 
purulent matter, which is thinner and leas copious ; 
aud the scalding reverts to smarting or only a 
soreness in micturition. lu about another three 
weeks, the gonorrhtDa may pass off, — under treatment ; 
bat it n^d|T, tenniBates ^ntaneously in lesA 'ia^. 
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three raontlie. Dnring a, severe and protracted goni 
rhceal discharge, the general health undergoes a n 
depression ; bo that the individual may be : 
known by his haggard, pallid, aod listless app 
ance. 

Gleei. — Blennoirhoea or gleet must be regarded as t 
sequel, rather than the concluding stage of gouorrhce 
for it does not invariably ensue. The urethral dlechi 
has now become a thin, nearly clear and colourlei 
or almost watery fluid, oozing in small quantity, t 
scanty that it has to be pressed ont of the meatus i 
examination ; no scalding or other inflammatory s 
toms remain ; yet this discharge is persistent — laatin 
for many months or even years. Thus we speak i 
an old-standing, gleety urethral discharge. It may 1 
maintained by certain constitutional conditions ; 
scrofulous, rheumatic, or gouty diathesis ; a lymphatic 
weakly temperament ; or simply by a state of debility 
The discharge retains its contagious nature for a lonj 
or indefinite period; and it is ever liable to 
developed into a more virulent puriform secretion 1 
slight exciting causes. Sexual intercourse, therefow 
ie always unsafe, so long as any discharge exists, 
whatever kind or as the smallest oozing of secretion. 

I have already noticed the diag^iosis of gonorrha 
from simple urethritis. No positive distinction can ] 
traeted from the appearance of an urethral dischargi 
its contagious character, or from its having been ] 
duoed by contagion. As Ricord truly 
" GoDorrhcea often arises from intercourse with worn 
who themselves have not the disease ;" and yet i 
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explicitly, Diday aflirms, " that from the very fact of a 
woman having a discharge, no matter what its origin, 
she is liable to give a discharge to a man." Bnmstead 
hears similar testimony as to the possibly non-specific 
origin of gonorrhoea in a man from an nncontaminated 
woman. It is, therefore, of the utmost social importance 
not to overlook the difficulty or impossibility of a dia- 
gnosis, as affecting the moral charact«r of any woman, 
and who as a wife or mother would suffer the most wrong- 
ful and cruel imputation by a rash or erroneous profes- 
sional judgment ; blighting also the domestic happiness 
of those with whom they are connected. Nor need I 
dwell on the further responsibility of the practitioner 
respecting any such question, when made the subject 
of Medico-legal inquiry ; as perhaps criminally affecting 
a chaste woman. In the male sex: also, n>ii/ persistent 
nrethral discharge, — whether from gonorrhcea, as gleet, 
or of non-specific nature, may equally prove contagious 
to a woman. 

These coDBiderations give a wider significance to the 
causes of gonorrh(ea than was formerly understood. 
Gonorrhceal matter or virus, and occasionally any other 
discbarge, — as menstrual fluid or leuoorrhoeal matter, 
or even the ordinary uterine or vaginal secretions, 
may severally communicate, or give rise to true gonor- 
rhcea. The distinction between gonorrhcea and simple 
nrethritis, in virtue of the sjiecijir nature of gonor- 
rhceal pus, IB now generally acknowledged to be no 
longer tenable. The contagious character of gonor- 
rhoea! pus is more virulent, and the symptoms induced 
are generally more severe j but, from a causative point 



DISEASES UF THE URETHRA 



al, ^H 



of view, tbe only diatinction is, that simple uretl 
ariaea from other causes, — constitntional and localj 
well as from any contagious discharge. 

The following additional practical facts, although not 
perhaps exclusively charactoristic of gonorrhceal con- 
tagion, appear to be well established, 1. The diaease 
is not commanicable by sexual intercourse be/ore the 
discharge appears. 2. After the discharge is estab- 
lished, if the urethra be previously washed oat by 
means of a water-injection, the disease will probably 
not be communicated. 3. The matter retains 
power of infection for an indefinite period ; in one 
Titley found that a girl had communicated the disf 
immediately on leaving the Magdalen Hospital, after 
seclusion of one year ; and in another case, according 
to Hunter, after two years' seclusion. 4. With 
gleet, two persons thus affected, may have intercourse 
with impunity ; but either of them will communicate 
gonorrhoea to a sound person, S. The violence of the 
symptoms depends very much on constitutional condi- 
tions, as the goaty diathesis, and hahita of life, as 
intemperance ; consequently, the same woman may 
give a very mild gonorrhtea to one man, and a most 
severe one to another. 6, The first attack of the disease 
13 generally the most severe; a kind of uretl 
tolerance being commonly induced by repeated attaci 
7. The severity and the continuance of gonorrhi 
are often inverse ; it is most severe in young and 
plethoric persons, in the gouty or rheumatic diathesis, 
and in the first attack ; but most obstinate in scrofu- 
lona and phlegmatic constitutions, in persons affected 
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with cliroQio ekin diseaees, and after repeated attacks. 
8. The disease BeemB to be much milder now than 
formerly. 

The generation of gonorrhoea, apart from expoenre to 
any dischargCj is a qnestion which may be so far 
entertained that it has not been entirely disproved ; 
but many apparent cases of origin are rendered very 
doubtful by the persistently contagious character of the 
slightest gleety discharge. In relation to syphilit, 
the virus of gonorrhoea differs entirely in its nature 
from that of chancre or of chancroid ; neither disease 
being capable of reproducing the other under any 
circumstances. The two diseases are distinct ; not 
convertible. 

An ordinary case of gonorrhcea passes through an 
nnchequered course, until the discharge rana itself off. 
But several morbid conditions of the urethra or of 
adjoining parts may comj^licaie the natural history of 
this disease. Gkordee, a bent and painful erection of 
the penis, has been already noticed. Urethral hamor- 
rhaije is apt to occur, from rupture of the engorged 
vessels during violent erections, and especially in 
chordee. This event is onimportant, the loss of blood 
usually being slight, it affords relief. Inflammation 
and suppuration of some of the mucous /olliclcs of the 
orethrti may occasion some temporary obstruction; 
until the abscess bursts into the urethra, or perhaps 
externally, as a lesa favorable issue. Irritation or 
inflammation of the wrinan/ organg is a far more aeriona 
complication of gonorrhtEa; sometimes affecting the 
pofiteriur portion of the urethra, — giving rise to severs 
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perineal pain, with spasmodic stricture, and more or 
less retention of urine ; sometimes extending back to 
the bladder, — as denoted by the more urgent and painful 
micturition, with mucous deposit in the urine; or there 
may be the symptoms of renal irritation amounting 
even to nephritis, — announced by pain in the loins, 
shiveriEg, vomiting, and albuminous, bloody or punilent 
urine. This state, with or without cystitis, is likely to 
be induced by early or strong urethral injections, 
intemperance, or the use of copaiba in large doses. 
Inflammation of the inguinal li/mphat!e ghndg, or 
gympalhelic hubo, occurs during the second or inflam- 
matory stage of gonorrhcea. But such buboes rarely 
proceed to suppuration, unless when subjected to irrita- 
tion, or in persons of a scrofulous and debilitated 
constitution. Balanitis, an inflammatory aSection of 
the mucous membrane of the prepuce and glans, ie 
known by a thin, opalescent discharge from this part, 
often profuse and excorJative. Persons who have a 
long prepnce, are most liable to it ; but it is engendered 
by uncleanliness, hot weather, or disordered health. 
As the result of swelling of the prepuce and glans^ 
phimosis or paraphimosis is not unfrequently met with 
in conjunction with gonorrhoea. Thus, the prepuce 
cannot be retracted, or not easily, behind the glans, so 
as to uncover it ; or, the prepuce cannot be drawn 
forwards from behind the glans, so as to cover that 
part of the penis. Various cutaneous eruptions on the 
prepuce are occasionally concomitants of gonorrhcea. 
Herpes prrspuHalis appears in the form of small 
vesicles, containing a thin opalescent fluid j and wliioh 
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are disposed in clusters of two, three, or four, npon the 
mtemal or external snrftkce of the preputial fold. 
Roseola, pityriasis, and pEOriasis, sometimes make 
their appearance ; nBually, from six weeks to three 
months after the commencement of gonorrhoeal dis- 
charge. 

A patient having escaped any mishap in the conrse 
of gonorrh(£a, is jet liable to the eontequencea of this 
nrethritis. OrckUU, or inflammation of the testicle, is 
not uncommon ; commencing as epididymitis, and 
resulting in a swollen state of the organ. Gonorrhceal 
rhe^imatisvi or synovitis, sometimes arises from sadden 
arrest of the discharge, or after exposure to cold ; the 
metastatic infiammation affecting one or more joints ; 
usually the knee, and often both knees. In some cases, 
the discharge continues. The synovitis is marked by 
an sbond&nt serous effnsion, and the disease terminates 
without disorganisation, in a few weeks. It may, 
however, proceed to ulceration of the cartilages, and 
continue for months or a year or two. In one such 
case, under my care, the knee-joint became firmly 
anchylosed. Gonorrhceal ophthalmia-, an acute puru- 
lent inflammation of the conjunctiva, may occur in 
consequence of the accidental application of the urethral 
discharge to the eye, — an inoculation of gonorrhceal 
matter to another mucous membrane. This mode of 
origin does not seem to be always indisputable; for 
both eyes are often affected, and usually at an interval 
of a few days, the ey© attacked last generally suffering 
least, Gonorrhceal tderotitis, an inflammatory affec- 
tion of the sclerotic or fibroofi coat of the eye, nu.^ 
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water. Otber injectioiiB, if not preferable, may lie 
preferred. Thus, the anbnitrftte of bismath in 
mncilage, s grs. to 3j of water, with a little morpbift 
or belladonna ; nitrate of silver i — ij gra. to Jj ; 
chloride of zinc i — iv grs. to ^i*^ i snlphate of zinc i gr., 
gradually increased to iv gra., to 3j J sulphate of zinc 
and acetate of lead ana xxx gra, to ^vj, an injection 
long in use at the old Lock Hospital ; or acetate of 
zinc, xii grs, to 3iv of water, the favourite injection 
of Sigmnnd, Milton, and Biunstead. In obstinate 
gleet, the bichloride of mercury may prove successful ; 
i gr. to 5j of water. Before using any injection, the 
patient had better pass his urine, in order to clear the 
urethra of gonorrhceal matter, which would prevent 
contact with the mucous membrane; and also to avoid 
the necessity of emptying the bladder again for some 
time, care being taken to drain away any urine from 
the urethral canal. These two latter precantions have 
regard to any decomposition of the injected solution by 
the action of the urine. Owing to auch change, a lead- 
injection becomes opaque and curdled when discharged ; 
and nitrate of silver acquires a milky-white opacity ; 
both solutions having been made with distilled water. 
An injection is thrown up the urethra by means of a 
small glass syringe; and so tbat it shall be applied 
only to the affected portion of the urethral tract, the 
finger is placed under the canal just in front of the 
scrotum. For deeper injection, as mostly in gleet, 
various forms of catheter- syringe have been devised, 
principally by Tiemanu. Astringents in the form of 
powder can be injected to any particular part of the 
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urethra, by means of Mallez's breech- loading metallic 
tube; bat such localised application will rarely be appro- 
priate. Boagiesj besmeared with an ointment of nitrate 
of eilver, or the balsam of copaiba, may be passed along 
the urethra; but thia mode of making topical appli- 
cations is not in general use. In old-standing ghet, 
the introduction of a bougie occasionally, even where 
no stricture exists, is highly beneficial. It should be 
of sufficient size to occupy the urethra without distend* 
ing the passage ; be left in for about ten minutes at a 
time, and be passed twice or thrice a week, BIi8t«ring 
the penis, in obstinate gleet, baa found favour with 
some Surgeons ; the unguentnm lyttce spread on lint, 
is wrapped around the body of the organ, and applied 
for not longer than two hours. The eSect is said to 
be singularly curative, when the gleety discbarge is 
ancom plicated by stricture or orchitis. 

The medicinal treatment of chronic suppurative dis- 
charge, and of watery gleet, is best fulfilled by an 
acid-tonic mixture of cinchona with sulphuric acid ; but 
towards the close of the case, the sulphate of iron 
should be given, to repair the anfemic condition. 
Such treatment as may be suitable in the various other 
constitutional conditions, must not be overlooked; as 
in the scrofulous, rheumatic or gouty diathesis, on 
which a gleety discharge may depend. Certain medicinal 
agents have apparently a tpeclfic influence in arresting 
the discharge, and especially the two renowned spe- 
cifics — copaiba and cubebs. Some surgeons urge the 
employment of these medicines in the acute stage of 
gonorrhoea. Neither abould be administered when it 
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afterwards, sea-bathing, an open-air life, avoiding 
horae-exercise, will often succeed in finishing' off an 
otherwise lingering caae. Smoking should be pro- 
hibited. As any persistent orethral discharge might 
be contagious, Hexual intercourse mnst be strictly for- 
bidden. 

Chordee ia beat prevented or overcome by a nightly 
pill of opiam and camphor, — say i gr. to ii grs., as an 
anodyne antispasmodic, or coniam and camphor in pill, I 
have often ordered with marked relief. Camphor alone 
may be taken, as Mr Milton directs ; one drachm of 
the tincture in water, before going to bed, and re- 
peated every time the patient wakes with chordee. Or 
Ricord's Buppository, — of opium, tlie watery extract, 
gr. i, with camphor grs. x, may be introduced into the 
rectum an hour before bedtime. The patient most 
deny himself supper or any excitement before going to 
bed, and then bathe the parts with cold water, or 
better, with hot water until a sensation of faintness is 
produced ; he should lie on a hard mattress, and be 
lightly covered with bed-clothes. 

Gonorrhteal ejndtdi/mitie and orehitU may be treated 
by rest in the recnmbeut position, warm fomentations, 
and lei'ches if necessary; but sedative measures, espe- 
cially hyoscyamuB in full doses, with camphor mixture, 
will often prove sufficient to subdue the pain and swel- 
ling of the testicle ; while, if the urethral discharge has 
been suddenly suppressed, I am in the habit of solicit- 
ing its return by enveloping the penis in a poultice. 

Gonorrhfea in Ibe Female is a much less common 
affection than In the male sex. But the inflammatioa 
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and discharge is rarely restricted to the urethra ; tlte 
vagina is the chief seat of gonorrhfBa. Tb© Bymptomi 
are heat and itcbiDg in the vaginaj with scalding in tbfl 
urethra when the nrine is passed ; od examination, tbe 
vaginal passage is foand to be red and swollen ; thew 
early symptoms being soon followed by a copiouB, 
greenish yellow, muco -purulent discharge, proceeding 
naore especially from the upper wall of the vagina. 
The labia may become involved, appearing red and 
poSed, while the secretion from the sebaceous folliclsB 
gives an offensive character to the discharge. Some- 
times tbe inflammation extends backwards to t^e <n 
uteri, which presents small patches of saperficatl 
ulceration. But all the symptoms are usually Tnilftgr 
than in the male ; and although perhaps of longw 
duration, the discharge does not generally pass into 
gleet. Simple vaginitis must not be mistaken far 
gonorrhoea ■ and yet their diagtioeie cannot be Aeber- 
mined by any one symptom, or by the combination o£ 
symptoms, nor by the appearance of the discharge or 
its inspection with tbe microscope. This abs(;nce ol 
any distinctive evidence is a very important con- 
sideration in relation to medico-legal inquiry respecting 
supposed gonorrhcea in young females and children; 
who are very liable to simple inflammation of tbd 
vagina from various causes, both constitutional and 
local. The diagnosis is scarcely leas doubtful 
regard to vaginal uterine discharges at any perio^i 
life. 

Fewer untoward events are likely to coiiipUcate 
course of the disease in women than in men. Not 
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unfrequently one of the swollen labia sappnrates, 
the abscess pointing on the inner side. There may be 
Bome inguinal sympathetic bnbo, bnt almost only in 
cases where the nrethra is affected ; and sometimes the 
vaginal inflammation creeps np into the cavity of the 
aterus, and may even pass up the Fallopian tnbes to 
the ovaries ; the ovaritis thus induced corresponding to 
epididymitis in the male. Gonoirhoeal rhenmatism is 
a rare occurrence, and gonoirhteal ophthalmia is seldom 
met with. 

Treahnent may be comprised in a few words. No 
special remedial measures are requisite, bnt the topical 
applications must be made directly to the part aSected. 
Thus, injections must be thrown up the vagina bo as to 
reach the seat of inflammation, and lotions should be 
applied by means of a fold of lint placed well in 
between the labia. 

Stricture or thb Ubbtbiu. — Among diseases of the 
Urethra, Stricture justly ranks high in its importance ; 
whether on account of its frequency, the distress it 
occasions, its serious and fatal conseqnences when 
neglected, or the onqnestionable means for core or 
relief. 

The term Stricture of the Urethra signifies an 
unnatitral narrowing or contraction of this passage, at 
one or more points in its extent. This may depend on 
either of three distinct conditions : — (1) Lymph-deposit 
in the mucous and mnoona tissues, as the result of 
chronic inflammation, — and thence known as Organic 
or Permanent Stricture ; (2) Spasmodic contraction of 
the muscular fibres encircling the mucous metnbnme,— 
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Spaemodic Stricture ; (3) InflammBtory congestion of 
the mucous membrane, — Inflammatory Stricture. The 
two latter conditioDB of stricture — spasm and inflam- 
mation, often coexist ; and either may be engrafted 
for a time, on organic stricture. 

Oeoanic or Peehakeut Stricthee, — Four forms of 
organic stricture of the urethra may be recognised, 
according to Sir H. Thompson's accurate observations : 
stricture, in which the urethral canal is 
obstructed by a thin, membranous septum, having s 
central aperture ; or a crescentic septum, which ob- 
structs a segment only of the calibre of the canal ; 
the forming the " bridle stricture ;" — annular stric- 
ture, a thicker and broader, contracted portion of the 
urethral canal, as if a piece of cord had been tied 
around it at one point, leaving the remainder free ; — 
indurated annular stricture, a more confirmed con- 
traction, in which the induration involves the tisanes of 
the urethra to the depth of half a line or a line, it is 
limited in length from before backwards to less tban 
half an inch of the canal, and forms an hour-glass con- 
traction, usually thicker on the floor than at the upper 
aspect of the urethra j — tortuous or irregular stricture, 
owing apparently to adhesion of the rugie of the 
urethra, to a short extent, or to a cicatricial patch of 
induration, or a longitudinal contraction and indu- 
ration to an extent of one or more inches. In this 
condition of stricture, the induration may involve 
the entire substance of the corpus spongiosum, pre- 
senting the most obstinate and undilatable form of 
stricture. 
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Siluation of Sirieiure. — ^The nrethral canal is liable 
to stricture in three aitiiationa : — (1) At the junction of 
the spongy and membranous portions {Pig. 30), or 
within an inch before, and three- quarters of an inch 
behind, that point. Of these situations, the moat 
common seat of stricture is the bulbous part of the 
spongy portion — anterior to the triangular ligament ; 
rarely, behind this membrane, in the membranous 
portion, and most rarely as far back as the posterior 
part of the membranous portion. No instance has 
been found of stricture of the prostatic portion of the 
urethra. The above strictures correspond to the snb- 
pubic curvature. 

(2) In the centre of the spongy portion, or that 
portion of the urethra which extends from the 
anterior limit of the preceding to within two inches 
and a half of the external meatus, a length of about 
three inches. 

(3) At the external orifice, and within a distance of 
two inches and a half of it. 

These definitions as to the situations of urethral 
stricture result from a laborious examination by Sir H. 
Thompson, of 270 preparations in our principal public 
museums, and comprising 320 distinct strictures. In 
region (1) were found 215, or 67 per cent, of the 
entire number; in region (2), 51, or 16 per cent.; in 
region (3), 64, or 17 per cent. Mr H. Smith made a 
similar investigation of this question, on a smaller 
scale; the preparations numbering 98, as preserved 
in the different London Museums. Of these, 77 were 
etrictares situated anterior to the triangular ligament j 
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distressing at niglit, 'when exhaustion woold invit* to 
rest ; the sufferer being repeat«dly aroused from his 
temporary doze, and the night passed in restless 
efforts to obtain relief. After each act of micturition 
is apparently completed, another significant symptom 
is experienced ; a certain portion of urine still escapes 
as a dribbling leakage, owing to the propulsive force of 
the remaining urine being insuEScient to OTercome the 
resistance of the stricture, which was dilated by the 
stream passing when ^he bladder was full. After the 
act of micturition is actually quite finished, a certain 
portion of urine can aometimes be squeezed out by 
pressure behind the seat of stricture, from the dila- 
tation of the urethra in that situation. Pain is usually 
felt in the canal behind the stricture, during the effort 
to pass urine; and by constant straining, some fecu- 
lent matter or flatus escapes at such times, and a 
tendency to prolapsus of the bowel is established. In 
a paroxysm of straining effort, rupture of the urethra 
may occur, behind the stricture ; and theii extra- 
vasation of urine takes place into the cellular texture 
of the perineum, scrotum, and supra-pubic region. In 
the act of coitus, much pain is experienced about the 
ejaculatory ducts ; and, as the semen escapes with 
difficulty through the urethra but passes back into the 
bladder, thet« may be no seminal emission ; and the 
onhappy patient believes himself actually, as he may 
be virtually impotent. The urine undergoes those 
changes which result from chronic cystitis, consequent 
on retention. It becomea ammoniacal, cloudy, and 
deposits more or less mucus and pus, with phosphates. 
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Ilroinatiiria is an occasional coacomitant of 
the blood coming from the naucous membrane of the 
bladder, or perhaps from the urethra after catbeterism 
or au erection of the penis affecting the seat 
stricture. A (fleety discharge not nnfrequently atl 
oM Btrioture of the urethra. 

Thi< gotiernl health failB, the patient losing fleeh 
strength ; he has an anxious and careworn ap] 
M\i(Ter» from pains in the loins, lower part of the belly, 
Iho perineum and testicles ; and is subject to severe 
attnoks of rigors. Any irritation of the urethra, as by 
pnnaing an instrument or the application of an irritant 
substance, will often provoke such an attack, especially 
in those who have lived in hot climates, or it not un- 
commonly excites general feverishness — hence named 
"urethral fever," and which has soniDtimes an inter- 
mittent character. 

Certain varieties of organic stricture may be recog- 
nised by some peculiarity of their respective 
ptoms. 

Simple Btrioture ; chiefly denoted by dimiuntion 
the size of the stream of nrine, with the other ordim 
symptoms of stricture. 

Sensitive or irritable stricture. — Proneness to dis- 
turbance of the nervous system, as manifested by chil- 
liness or rigors on very slight urethral irritation ; and 
pain, sometimes persistent, from the gentlest pasi 
of an instrument. A disposition to btemorrhage 
evinced in a few cases. 

Contractile or recurring stricture — distinguished by« 
constant tendency to further diminution of the uretfai 
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canal, in the absence of treatment ; and contraction 
recurs rapidly after dilatation has been effected. 

Examination of the Urethra. — Catheterism, or what I 
■would term, bougieism — the uee of a bongie, snpplies 
the most direct and conclusive evidence as to the exist- 
ence of Btricture ; evidence analogous to that of sound- 
ing for stone in the bladder. The presence of stricture, 
its situation, its calibre, the extent of the canal in- 
volved, and the amount of induration, may be thus 
severalty determined ; and whether also there be one or 
more etricttires. Instruments of various composition 
and form are used for this purpose ; catheters, which 
may be inflexible as the ordinary silver instrument, or 
flexible gum-catheters ; and bougies, which are solid in- 
strnments of flexible metal, or flexible and more or less 
elastic, as the ordinary gum-elastic bougie, wax, or cat- 
gut bougies. Catheters may be curved or straight. 
The former shape is generally applicable ; and the carve 
most commonly suitable, is that which corresponds 
moBt nearly with the bend of the urethra at its inner 
third — an arch rather less than one- fourth of the 
circumference of a circle 3J inches in diameter. 
Straight instruments are preferable for strictures in 
the ante-Bcrotal portion of the urethra. The probe- 
pointed steel ttricluTe-slaff, such as that used in peri- 
neal section, affords the surest indication as to the 
situation of stricture in the coarse of the urethra ; the 
shoulder of the instrument being arrested by the con- 
striction, its anterior limit is thus declared. At the 
same time, on passing the finger into the rectum, the 
narrow portion of the staff can be felt to have passed 
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through the strictare, — at the membranous uretlini. 
The bougie oUvarie posseBsee two advant&ges ; a bal- 
bous or apeftr-headed end, and flexibility ; it can, there- 
fore, be insinuated, or passed with a ecrew-like action, 
into a tight etricture, and readily takes the couree of 
an irregular urethra — without causing a false passage, 
pain, hsemorrhage, spasm, or rigors. Tliis instrument, 
invented by Lioutt, and originally advocated by Mr 
Teevan, in this country, is now much used. The 
bougie a boule, having a conical -shaped extremity, la 
another flexible and elastic instrument of mach use in 
the diagnosis of stricture. 

The introdwcfion of a catheter may be performed in 
either of two ways ; in the recumbent position, and 
with the curve of the instrument directed upwards ; or 
in a standing position, and with the curve of the in- 
strument looking downwards. Of these two metliods, 
the former is usually more easy and convenient both to 
the patient and Surgeon. The patient lying down on 
his back, with the shoulders a little raised, the legs 
thrown easily apart, and slightly drawn up; an instru- 
ment of appropriate size — number 7 or 8 — ia selected, 
and warmed by a Kttle friction op the sleeve for a few 
seconds, and then oiled or smeared with lard. In i 
trodocing it, the handle should be held lightly beti 
the thumb and the fore and middle flngen 
right hand — the concavity of the curve looking i 
wards towards the left groin of the patient, s 
direction of the instrument being nearly horizon 
Raising the end of the penis with the thumb and i 
of the left hand, so aa to draw it up to its full 1 
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the double carve of the orethrsl passage, somewhat 
resembling aa italic 8, is thas changed into one corre, 
commencing from just in fr^nt of the acrotum ; and 
this single curve corresponds to the carve of the instru- 
ment, as it passes along the nrethra from that point 
downwards and upwards into the bladder. The point 
of the instrument — held as directed — is now inserted 
into the urethral meatus and carried slowly onwards 
along the floor of the canal — to avoid the lacimBB on its 
roof, until four or five inches have disappeared ; the 
handle is brought, at the same time, to the middle line, 
but still parallel and near the patient's abdomen; 
then it should be gently raised, and as the point of 
the instrument passes under the sub-pubic curve, the 
handle is carried forwards and lightly depressed until 
it sinks below the horizontal line, when the opposite 
end will tnm upwards into the bladder. After the 
point of the instrument has passed below the scrotum, 
its further progress in the right direction may be faci- 
litated or maintained, by guiding it between the fore 
and middle fingers of the left hand, under the pnbes ; 
and sometimes, the introduction of the fore-finger into 
the rectum will aid in determining the middle line on- 
wards to the bladder. That the bladder is entered is 
announced by some escape of urine through the ca- 
theter, on withdrawing the stylet, and by freedom of 
the point on attempting to rotate the instrument from 
side to side. But, no urine will escape, when there is 
only a small quantity, in the lower fundus of the 
bladder, and the patient recumbent ; and, I hare no- 
ticed, that, in the silting or standing position, the^ 
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may be a amall or dribbling stream, even 
the bladder is nearly fullj owing apparently 1 
porary atony or paralysis of the organ. After a few 
minutes, the arine may be drawn off freely, or dis- 
charged in a full stream. In paBsiog a catheter, any 
plight resistance may be obviated by manipulating the 
instrument, tn respect to its direction, or withdrawing 
it for an inch or so, and then re-passing it. Bat the 
presence of etrletvre is determined by an arrest of the 
instrument point blank, and at the same part of the 
urethra on each re-introduction. If, sometimes, the 
point of the instrument be only stuck in a laciiiia or 
some fold of the mucous membrane, the point will feel 
loose, and should be disengaged ; whereas, when it has 
entered fairly into the stricture, the point is felt to be 
grasped tight, and then it should be gently arged 
onwards. Remembering the situations of strictnre, 
this obstruction will be found usually behind the 
scrotum, in the sub-pubic curvature ; less frequently in 
the ante-scrotal portion of the urethra. No force 
should ever be used, nothing more than the pressure of 
a bght hand, exercised slowly, continuously or inter- 
mittently, and with patience. Any departure from this 
injunction may lead to perforation of the urethra and 
the formation of a " false-passage ;" and this misad- 
venture is the more likely to happen while the handle 
of the instrument is being depressed, whereby the shaft 
acts as a powerful lever on the point in the urethral 
passage. 

The other method of introducing a catheter — vfhen 
the patient stands upright, is performed in the ojrpoaite 



I 



DISEieES OF 1 



253 



manner to that in tlie recumbent position. It is the 
" tour de m^tre " of French anthors. The patient 
standing with his back to a wall, eo that the nates 
shall not recede during the procedore, and with his legs 
a little apart ; the instrmnent is introduced with the 
curve looking downwards, and the handle in a perpen- 
dicular line beneath, the penis being drawn straight 
forward. Having passed the instrument in this direc- 
tion as far as the sub-pubic arch ; it is swept round to 
the right and raised upon the abdomen, thus describing 
a semicircle, of which the catheter -point is the centre ; 
then the handle is gradually depressed, so as to carry 
the point of the instrument through the sub-pubic carve 
into the bladder. 

The eri«tcnce of atrictnre having been ascertained by 
the obstruction offered, at some point, to the intro- 
duction of a catheter along the urethra; its gituation 
may be estimated by feeling the end of the instrnment 
behind the scrotum, or in front as the case may bo, and 
noted more accurately by the length of the instrument 
passed from the external meatus (Fig. 30). The 
degree of contraction or the calibre of the canal at that 
point can be estimated by the size, or number, of the 
instrument used; the erleni of the canal involved, by 
the length of the instrnment " held " or " grasped " 
from the point of entering the narrowed portion of the 
urethra; while, at the same time, the amount of indura- 
tion may be judged of by an experienced tact. A 
second or third stricture is discovered in like manner, 
by continuing the urethral examination. 

To complete the ex&minatiou of any one or more 
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strictures, several instraments, of different sizes, will 
perhaps be necessary. In the English scale of 12, 
the five eizes from 7 downwards, will generally be 
found most serviceable, for this purpose. The French 
scale possesses three advantages over the English 
scale : it commences with a smaller size,— 




mfitre, or J inch, instead of 5 millimetres, and as- 
cends by a series of smaller intervals between each 
number ; the intervals are more regular ; and the 
number of the catheter represents the calibre or size 
of the instrument, — No. 1 being 1 millimetre, No. 2 
ia 2 millimetres, and thence, by similar gradations, up to 
30 millimetres. Nos. 3 to 21 about equal Nos. 1 to 12 
English scale. Number 7, or 8 (English) size should 
always be tried first; a smaller sized instrument is 
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liable to hitch in one of the urethral lacunie, or ftgainst 
the rem moiitaiitun, or in the sicos pocularis, as if it 
were fixed in the strictore ; or it might pass through 
the Btricture imperceptibly. Either occurrence would 
mislead the Snrgeon. The smaller the instmment, the 
greater caution and delicacy ntiist be observed in using it; 
lest incautiously the urethra be perforated. A soft wax- 
bougie has been recommended with the view of taking 
an impression or mould of the size and extent of the 
stricture. Any such supposed advantage is more than 
neutralized by the difficulty of finding the stricture, 
as compared with the facility in using an inflexible 
instrument. 

The introduction of hougie» — ^which are now much 
employed — require no special directions for their use. 

Causes. — Two classes of causes may be recognised as 
resnlting in the formation of an organic stricture. 

(1) lufiammation of the urethra with plasiie depont 
in the mucous and snb-mucous tissues ; thereby glueing 
together the organic muscular layer which immediately 
underlies the mucous membrane, and in virtue of which 
the canal naturally undergoes temporary alterations of 
calibre, by relaxation or contraction. This kind of cause 
comprises gonorrhoea ; when the inflammation extends 
along the canal, and is of a severe or long-continued 
character. The symptoms of stricture supervene very 
slowly and insidiously ; a period of many years perhaps 
elapsing before the existence of this organic constxio- 
tion is declared. Simple urethritis may have tho same 
result, but only under the operation of some persistent 
constitutional condition. Injections for the core o£ 
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gonorrhcea tend to tbe formation of Btrictiire ; wten 
used in the inflammftfory stage, or of too great strength, 
or long contimied. Thus, an injection of nitrate of 
eilver, j to ij grs. to 3j of water, can do no harm ; but 
in the proportion of x grs, to 3j, 't may certainly pro- 
duce stricture. Abscess in a lacuna of the urethra 
followed by contraction of the cieairix, ia an occasional 
cause ; and cancerous or other ulcers may similarly 
result in the formation of stricture, usually near the 
external meatus ; amputation of the penis sometimes 
issues in like manner. 

(2) Injury to the urethra by external violence on the 
perineum, braising, lacerating, or rupturing the urethra, 
is followed by a cicatrU, the contraction of which is 
very apt to result in stricture of the most severe and 
intractable character. This kind of cause comprises ; 
kicks on the perineum, or falls on some hard projection, 
as across spars, scaffolding, ladders, chairs, saddles, gates, 
wheels, &c. ; puncture of the perineum, by palisading, by 
an earthenware vessel breaking under the sitter, &c. ; 
laceration, by pelvic fractures involving the urethra ■ 
and lastly, by the forcible introduction of urethral 
instruments. 

Oontjeiiital stricture is occasionally met with, near 
the external meatus; in early life, its existence ia 
unattended by any inconvenience; but in adult life, it 
gives rise to serious obstruction to the passage of arine 
when the urethral tissue has become less extensible. 

Consequences, and Terminations. — The course of 
stricture ia very similar to that of chronic enlargem 
of the prostate. Chronic cystitis or a state of 
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bladder bordering on it, commonlj ensues from the 
habitaol retention of urine and distension of the bladder. 
The characters of the urine are in accordance with that 
condition. The general health gradualli/ derU-nea ; as 
the result of broken rest from ineffectually relieving 
the bladder, and of constitiitional disturbance owing to 
the state of the organ, aggravated by occasional attacks 
of trpa«iiwdic retention ; or the constitutional symptoms 
may be those of increasing n^motw prostration with oft- 
repeated rigors, induced sometimes by each act of 
micturition, or simply by the use of an instrument; 
and rapid depression may supervene, either from ulcera- 
tion or sloughing of the bladder with recurring htemor- 
rhage, or from profuse purulent discharge. Rupture 
of the urethra is liable to occur, owing to dilatation 
and ulcerative opening of the canal immediately behind 
the stricture; followed by eitravasation of urine with 
its attendant symptoms. This may happen at a more or 
less remote period. I have known extravasation occur in 
traumatic stricture, twenty-six years after the injury, a 
fall on the perineum across a beam ; and also in stric- 
ture from gonorrhcea, five years previously. Rupture of 
the bladder is a very rare event. Both these consequences 
of Stricture are dependent on Retention of Urine, and 
they will be noticed under the head of Extravasation of 
Urine. Suppressioit of urine, with uraemia, sometimes 
arises from sUght urethral irritation ; as by the intro- 
duction of an instrument only one size, or number^ 
larger than that to which the patient is accustomed, or 
in consequence of a slight urethral abrasion, or from 
the mere passage of an instroment. Severe rigors and 
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I of the kidneys exists, so that the one 
rablj sure indication of the other ; anl 
feki* tiMiil issue is more rapid and inevitable. 

Cvrttiin pathological coiiditions of the nrethra, pnv 
rtkto, vesiculse aeminales, bladder, ureters, and Icidnej^ 
Nault from the mechanical effect of long- continued retet^ 
tJon of nriue. They are discovered, mostly, a/ier death. 
Tlio urethra is contracted in calibre before, and dilated 
■ometimea into a sacculua just behind, the seat of strio- 
tiire. In the latter, or dilated pouch, sabulous matter 
and even calcareous concretions, occaaionally collecL 
Rupture of the urethra may have taken place in this 
dilated portion; and in connexion with an abscess, 
uaoally perineal. This abscess may have oponed ex< 
temally, as well as communicate with the urethra,— 
oonstituting a fistula in penneo, with perhaps Beverat 
branch fistulous openings and surrounding consolidation. 
The ejaculatory ducts also, in the sinus pocnlaris, 
enlarged. The prostate gland has been found ooik- 
verted into an abscess, multilocular, or as a sitigiB 
cavity, bounded by the fibrous capsule ; and eommuni* 
eating by one or more ulcerated openings with the pro* 
static urethra. The vesij^ula seminales are thou often 
distended with glairy and fetid purulent matter. Th»: 
bladder, subjected to the constant backward pressure of 
nrine, which distends its cavity, is fasciculated 
nally, and perhaps sacculated; the one alteration of 
organ representing an hypertrophied state of its mt 
cular bands, the other, intervening pouch-like 
sions of the mucous membrane. The general result ia a 
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dimination in the capacity of the bladder for the reten- 
tion of urine (Fig. 31), or, its total capacity may be 
thus mach increaaed. Rnpture of thia organ may have 
happened, thoagh very rarely. Sometimes, it takes 




(Zh(«.) 
place in conaeqnence of a small pin-hole aperture of 
ulceration in the mncons membrane of one of the sac- 
ooli. The ureferg have undergone dilatation by the 
tendency to reflux of urine, and the pelvis of these 
tnbes may thufl be found much enlarged ; while the 
Iddneye are more or leaa degenerated and atrophied 
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in their pyramidal and cortical portione, resulting 
perhaps in saccnlated remnant kidneys, or in the 
formation of mere bags, or cysts. Sometimes these 
organs are beset with, multiple abscesses, as the result 
of pyelitis or nephritis from the backward irritation of 
prolonged retention. Hence, the suppression of urinai^ 
secretion, with nrsemic blood-poisoning. 

Treatment. — The object of treatment is two-fold ; to 
restore the urethral canal to its natural calibre, and to 
maintain that state of patency. But for the accom- 
plishment of this object, different modes of treatmeot 
are necessary according to the various states of strio 
ture ; its degree of contraction, and induration or dil^ 
tability, its sensitiveness and proneness to distorbasce 
of the nervous system, its contractility and disposition 
to return. All the modes of treatment may be reduced 
to four ; (1) Gradual Mechanical Dilatation ; (2) Imme- 
diate and Forcible Dilatation, or Rupture ; (3) Caustics; 
(4) Division of the Stricture, either by internal urethro- 
tomy, or by external urethrotomy, — ^aanally perineal 
section. 

Gradual Mechanical Dilatation, — inducing absorp- 
tion of the plastic deposit around the seat of etrictore. 
This method of treatment is most generally applicable; 
the other methods being resorted to when it provea 
inefTective, or when it is contra- indicated by one of the 
adverse states of stricture above mentioned. 

The inslrumerifs used for gradual dilatation at« 
catheters and bougies, — inflexible, or flexible and 
elastic ; and always of gradually increasing size. 

The selection of an appropriate instrument, in respad 
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to its material, termmal shape, size, and curve — if 
an inflexible inatmment, will depend on the degree of 
contraction and the situation of the stricture ; both 
these points have be^n determined by urethral explo- 
ration with a catheter, or bougie, as already explained 
in completing the diagnosis of stricture. A eathefer 
is generally preferable for tluxt purpose ; as not un- 
frequently the patient first seeks relief when suffering 
from an attack of retention, and the Surgeon having 
succeeded in getting an instrument into the bladder, 
may be very glad to leave it there. Hence, also, a 
catheter is generally most suitable in the commeiicement 
of treatment. 

The introdnction of a catheter may be performed in 
either of the two ways already described ; and accord- 
ing to the directions given. An instrument of such 
fiie only should be used as shall be found to enter the 
stricture easily, and can pass fairly through it withont 
feeling tightly held by the contraction. Dilatation is 
then effected by leaving the instrument in this con- 
tracted portion of the canal ; so as to continue the 
slight expansion, and induce absorption of the plastic 
deposit in the mucous and sub-mucous tissues forming 
the stricture. The proper period tor maintaining the 
dilatation is, in my jndgment, about five minutes, — 
some say twenty minutes; then the instrument should 
be withdrawn, and its size, or number, noted, as a 
standard of comparison in the subsequent introdnction 
of gradually larger-sized instruments. Prof. Spence'a 
three recommendations are, I am sure, here advisable : — 
always pass the size of instrument used on ths pravioaa 
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occasioQj before proceeding to the next larger size; 
never omit any one aize to pass a higher one ; nerer 
p&BS two larger sizes on the same occasion. By dis- 
regarding either of the two latter rules, undue irrita- 
tion will almost certainly be excited, and the anrgeon is 
more likely to lose than gain ground. An inBtrament 
may be reintroduced every two or three days. But the 
intervals o£ catheterization must be regulated by the 
state of the urethra, and the constitutional disturbance 
induced. When bleeding, pain or smarting in micturi- 
tion, follow or continue after the operation — events 
VM-y likely to happen after the first passage of an 
instrument through the stricture ; further dilatation 
must be postponed for a day or two, until this urethral 
condition has subsided. Rigor or shivering, faintneee, 
or sickness, may also supervene, especially under 
similar circumstances ; postponing any reintroduction of 
an instrument until this state of constitutional disturb- 
ance has passed off. Chloroform, therefore, often 
becomes an invaluable agent in the treatment of tidit 
stricture by dilatation. Spence is inclined to beiien 
that rigor arises from the irritation produced, by the 
instrument in passing over the prostatic urethra and 
neck of the bladder j hence, in using the smaller aised 
instruments, when the flow of urine shows that the 
bladder is entered, the catheter should be withdrawn, 
and left only in the stricture ; or in using those of 
larger size, the instrument is passed only through the 
stricture, and no farther. 

Fhzihle and Elastic Bougies are now much employed 
as a substitute for catheters, — metallic or gum-elastic^ 
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in tlie treatment of Btrictnre by dilatation, ae well as in 
the di a gnosis of etrictnre. These inetriimentB owe 
their advaotBge not only to their flexible and elastic 
character, but also to the peculiar shapes of their distal 
extremitiea. The forms more commonly employed 
are : — the bougie olivaire having an olive-bulb -end, 
whereby the instrument can be insinuated or twirled 
into a stricture, aided by the flexible natnre of the 
ehaft, without the liability of making a false passage ; 
the bouijie conique, having a conical capering point, can 
enter a stricture more readily, or even of tighter con- 
traction, but it is liable to lodge in a lacuna, and make 
a false passage, wlticb is prevented by the olive ; the 
boiigie olivaire a venire, having a spindle- shaped en- 
largement above the olive end, thus specially dilates 
the stricture, and np to the largest-sized catheter, 
without painfully distending the comparatively narrow 
external meatus of the urethra; the bougie coniipte a- 
ventre, is similar to the last, and used for a similar 
purpose, but its conical end has some disadvantage 
relative to the fonnation of false passage. The horigie 
a troin nvudg, having three conical enlargements, of 
successively increasing size, this instrument is specially 
suitable for rapid dilatation. 

For very tight strictures ; the filiform elastic boagie 
may be twisted through the urethra, inch by inch from 
the glans, any obstrtction being indicated by the shaft 
of the bougie springing back, until it is arrested and 
held in the stricture. The olivary whalebone bougie, 
though almost filiform, is much stiffer, yet being pro- 
vided with an olive end ia safe in its passage ; this 
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iiistrument thus seems specially suited for very tight, 
indurated, and perhaps extensive stricture, as wLen of 
traumatic origin. Elastic instruments were origioallj 
introdneed into surgery by Bernard a French gold- 
smith, who brought them before the Academy in 1779, 
Recently they have come into general use in America; 
and in this country, principally by the advocacy of Mr 
Teevan. 

This plan of treatment — by gradual dilatation, mast 
be prolonged until the urethral canal is restored to its 
natural size, and the stream of urine fully eatablished. 
The urethra may then admit a catheter of iuJl eize, — 
number 12, or a bougie of equal size, with ease; when 
it should be passed less frequently, once in a week or 
ten days. Lastly, it will be necessary to maintain tti* 
patency of the canal, by an occasional use of the in. 
Btrument once in a month or six weeks. 

In the course of treatment by dilatation, the geneni 
health should be attended to ; especially with regard to 
the digestive organs, and the state of the Bkin and 
kidneys. 

Continuous dilatation may be advantageouely hk 
sorted to when the stricture proves obetinate under tho 
ordinary plan of gradual dilatation. The principle is 
that of rapid dilatation and dissolution of the stricture, 
by retaining the instrument in the contracted portion 
of the canal for a period varying from forty-eight to 
seventy-two hours, at a time. The catheter is fastened 
by means of tapes passed through the eyes of the 
instrument, on either side, and thence under the but- 
tocks and over the thighs to a waist-band. If a gam> 
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catheter be used, it can be secured by a strip of adhe- 
eire plaster to the penis. A peg of vood or bit of 
cork is inserted into the orifice of the catheter, and the 
water drawn off as occasion requires. 

In the management of this process, three points 
tnnst be observed : — the cathet«r shoald occnpy the 
Btricture, withont fitting tightly or being grasped by 
it ; the instrument, when tied in, should not project 
against the interior of the bladder ; and after using a 
silver instrument on the first occasion, the sncceeding 
instrument may be gam-elastic, as causing leas irri- 
tation. ■ ' 

When, in about forty-eight hours, the catheter has 
become loosened in the stricture, and a slight purulent 
discharge has taken place around the instrument ; it 
should be withdrawn. In two or three days, this pro- 
cedure is renewed, and an instrument larger by two or 
three sizes may be at once introduced; and so on until 
a full-sized one can be passed easily.' Recontraction 
must then be prevented by occasionally passing an 
instrument, at gradually increasing intervals of time. 

Difficultiea and- Aecidenft iit' Caikeferimn, — Induration 
or hardening of the stricture sometimes presents con- 
siderable difficulty to insertion of the point of the 
instrument. This may perhffps be overcome by using 
a oonical-shape pointed catheter, or bougie. But, if the 
stricture be not very sensitive, continued pressure on 
the face of the induration will probably cause the stric- 
ture to yield. Injecting the urethra with four or five 
drachms of olive oil seems to exercise an hydraulic 
pressure on the fitrictore by peoetratioa of the floid 
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into the narrowed passage. Spasmodic action iniiBt 
be overcome by the n:ieanB appropriate for spasmodic 

stricture. 

False passage. — A false passage, or a passage lead- 
ing out of the natural aretbral canal, is made by 
forcible and misdirected pressure with the point of any 
instrument in its course through the urethra. The 
passage, therefore, usually takes a direction downwards 
and backwards, and to one side of the urethral pas- 
sage ; in an opposite direction to the stream of nrine, 
the free discharge of which remains unafEected. An 
inflexible instrument, as the ordinary silver catheter, 
will be more apt to cause this misadventure than a 
flexible instrument ; but the latter is more liable to 
enter a false passage already existing. 

Tlie previous existence of such a passage or passages 
is perhaps the most common and perplexing occasion 
of difficulty in using an instrument; and its produc- 
tion, an accident most to be avoided. The importance 
of these considerations in relation to catheterism, lies in 
the fact that the difficulty of entering the right open- 
ing, is increased by the facility with which the 
instrument slips into the wrong one. 

A false passage varies in its situation and extent. 
When the stricture is far forwards, the passa^ maj 
run in the corpus spongiosum ; when further backwards, 
in the usual situation, the passage may perforate thd 
lateral lobe of the prostate or run up between it and 
the rectum ; this latter direction being especially 
dangerous. The floor of the urethra is most com- 
monly the seat of a false passage ; and it is most liable 
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to happen in connection with a tight strictare, and the 
introduction of a amall-sised instrnment. Hence, in 
the treatment of such a stricture more particularly, and 
when it has been subjected to the previoua use of 
instmments, an important practical injunction in pass- 
ing the catheter is this, — the point of the instrnment 
should be kept against the roof or upper svrface of the 
urethral canal. 

Certain Jiiyns at once indicate to the Surgeon that a 
false passage has been commenced, or entered if pre- 
existing. The point of the instrument is felt to make 
a sudden slip, and the shaft inclines to one aide of the 
urethra ; the point also feels free and moveable, and 
communicates a rough or grating sensation, while it 
can be easilj withdrawn ; ail these peculiarities being 
more notable when occurring after the instrument bad 
been felt to be held or grasped by the stricture. 
The patient experiencea sudden and severe pain, and ia 
often conscious that something has given way; on 
withdrawing the instrnment, it is found besmeared 
with blood, and there will be free hsemorrh&ge from 
the urethra, with perhaps, I have noticed, some degree 
of turgid priapism. But an old false passage, with 
consolidated walls, will communicate the same sen- 
sation as if the instrument were passing throngh a 
stricture, and is unattended with pain or htemorrhage ; 
the only obvious sign perhaps being some deviation 
from tlie natural direction in the course of the 
urethra. 

To avoid accidentally dilating a false passage, instead 
o£ the urethra, it has been proposed to pre-occupy that 




passage with a fine probe -pointed whalebone bougie, 
before neing the urethral bongie ; a practice chiefly in 
vogue among continental surgeons. One of the fine 
bougies is slid along the urethra, and if it slip into 
a false passage, it is left there ; a second and a third 
such passage may perchance be pre-occupied in like 
manner ; then, the urethral bougie can be thus guided 
almost with certainty into and through the stricture. 
This resource would seem to be appropriate only in the 
dilatation of a tight stricture, and when the false pas- 
sages are not more in number than for the urethral 
canal to accomodate the fine bougies as well as the 
dilating instrument ; and in thus taking possession of 
existing false passages, care must be taken not to make 
fresh ones I 

Waniorrhage must be regarded as another accident 
attending catheterism ; but it is also liable to occur 
independently of any urethral lesion, from the meie 
passage of an instrument, in inflammatory stricture. 

Infla-iiimation affecting the urethra or testes may be 
induced by dilatation ; especially with instruments of 
too large a size, or rapidly increased. 

Other evil concomitants, or consequences, have 
already been alluded to ; pain in micturition, rigfors, 
faintness, sickness. 

Gradual ddatation having proved ineffective for the 
cure of stricture, other methods of treatment must be 
resorted to ; and they are especially applicable, ^vlien 
either the sensitive state of the stricture or its con- 
tractile and recurring tendency would render that mode 
of treatment inapplicable, as being intolerable or nn . 
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KQCCessful. The degree of UgktneM of the stricture 
and the amotmt of induration — together representing 
an usdilatable state of stricture, irill be found to deter- 
mine the particular mode of treatment then appro- 
priate ; — whether Forcible Dilatation or Rupture, or 
DiriBJOD by incision, internally or externally, 

IHHEDUTB A5D FORCIBLE DILATATION, OB RuFTUKE. — 

In estimating the applicability, and advantage, of this 
method of treatment for stricture of the urethra; it 
would certainly appear that the vital character and 
constitutional relations of the urethral tube shoald 
forbid any dilatation of an immediate and forcible 
character j and still more so any rupture of its com- 
ponent tissues. Yet experience has now shown that 
not only may this mode of treatment be practised with 
impunity ; but, that a tight stricture undUatable gradu- 
ally, beyond a certain degree, and any further disten- 
sion of which would excite severe constitutional disturb- 
ance, can be forcibly dilated or ruptured up to the 
natural size of the urethra and without producing any 
such symptoms. 

Forcible dilatation is effected by means of distending 
instruments, which when passed through the stricture 
exert an expanding force from within outwards. Sucb 
force may be accompUshed by a series of instruments, 
consisting of sliding tubes, passed successively over a 
slender urethral director or guide, which is first passed 
through the stricture ; or, it can be effected by means 
of a siit'jie instrument which expands in fitu. 

Sliding tubes were originally employed by Desault 
(1797), and afterwards by Dr Buchanan of Glasgow 
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(1831), Dr Hatton of Dublin (1835), and by Maison- 
neuve (1845). Mr Thomae Wakley, of the Boyal Free 
Hospital, with whom this mode of treatment wm 
originally identified in this conntry, contrived a, series 
of accurately- fitting tnbea and an urethral direct^^. 
This having been first passed throagh the stricture 
each eliding-tnbe, in succeBsion, cannot fail to take the 
same course. The difficulty, and the risk, will alwayt 
be to first introduce the slender director through a 
tight stricture ; a difficulty proportionate to the degree 
of contraction, and the existence of false passa^s, or 
the liability of making them. Single inetmmenta tt 
various kinds have been devised, which expand in »M, 
in the place of several instruments of increasiog 
calibre ; and thus save the necessity of passing them 
successively through the constricted part of the urethn. 
With this object, Mr Luxmore (1812) emplo^Bd 
diverging metal rods ; Leroy d'Etiolles, the saiae 
method, some years later, and Perreve a somewhat 
similar plan (1847). Dr Keil Amott, on the ssbm 
principle, commenced the employment of fiuid expaii> 
sioQ {1819). Both these forms of contrivance, — ^the 
series of sliding-tubes and the single expanding instm- 
ments, have a similar action upon the urethra, — di»- 
tension of the contracted portion from vtithtn its area. 
They thus differ from the large conical metallic bongio 
formerly used for the purpose of forcible dilatation, 
which was driven into the stricture ; thereby ranning 
the risk of pushing the stricture down the canal and 
detaching its connections, and inevitably indacing 
inflammation and severe constitutional disturbance. 
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Rupture or Splitting of the Urethra. — Mr Holt haa 
recently revived thia mode of forcibly opening stric- 
ture of the urethra. It Beems to be most applicable 
to tight Btricture, v-ithout moch induration; so that 
the plastic deposit does not form a mass too thick or 
dense to be entirely ruptured. Rupture may, there- 
fore, possibly supersede the necessity for division by a 
cutting operation. 

The " dilator " used by Mr Holt ia precisely similar 
to that of Perr^ve. Its construction, and his mode of 
operating, he thus describes : — The instrument con- 
sists of two grooved blades fixed in a divided handle, 
and containing between them a wire welded to their 
united point ; on this wire a tube — which when 
introdnced between the blades corresponds to the 
natural calibre of the urethra — is quickly passed, 
and thus ruptures or spbts the obstruction. Having 
introduced the inslrument, and reached the bladder, 
it should be gently rotated, to prove that the 
end is fairly within that viscus ; and being thns 
oasared, the Surgeon is nert to place the point of the 
tube he had previously selected, upon the wire between 
the blades, and thrust it quickly onwards to the end. 
The stricture being now fairly split the dilator should 
be rotated, to still farther separate the sides of the 
rent, and then be withdrawn ; a catheter, corresponding 
to the number of the tube, being substituted for the 
purpose of removing the urine. The catheter is then 
withdrawn, the patient treated with quinine and opium 
for the first twenty-four hours ; and the same catheter 
introdaced occasionally perhaps during that period^ to 
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prevent any risk of urinary infiltration in mictnritioB ; 
or in forty-eiglit hours, to maintain dilatation ; and 
again on alternate days for a week or two, ^adually 
lengthening tlie interval. Voiileimer'a inatrunient 
differs from Holt's, in an important particular; tlie 
tube is provided with lateral grooves, bo aa to slide 
along the blades, instead of upon a centra] wire- 
conductor; the expanded instrument thus assumes a 
circular instead of an oval form, whereby the dilatiog 
force is expended equally upon the whole circum- 
ference of the urethral canal. 

The reculh of this procedure in the hands of Mr 
Holt have been eminently succesBful; and the ex- 
perience of Bome other Surgeons has confirmed its 
value. I have not seen much constitutional disturb- 
ance follow the operation of splitting the urethra ; but 
in one case, operated on in another Hospital, extras 
vacation of urine en sued, for which I treated the 
patient at the Royal Free Hospital, and he rocovered. 
Many deaths, however, have I believe occurred, — ^Mr 
Teevan says fi.fteen in number, which have not been 
included in the Reports of Cases hitherto published. 
It would also be very desirable to diagnose more cor- 
rectly the i)athologicnl condilions of stricture submitted 
to operation, — if indeed they can always be determineid 
clinically; since it will be obvious that the mere splitting 
up a number, say some scores, of urethree, many of 
which were perhaps scarcely etrictured at all, can hare 
nothing to do with the propriety or eligibility of 
this mode of treatment. The splitting of urethrffi in 
almost a healthy state, would necessarily swell the 
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resnltftot proportion of, apparently, successful cases. I 
do not apply this remark to Mr Holt's cases, but to an 
extraordinary large aeries whieli has been published. 

Sir H. Thompson has contrived a scTew-distending 
instrument for this operation, which aeems to possess 
three advantages i — distension of the stricture alone 
is accomplished, without involving the healthy por- 
tion of the urethra in its action ; the distension, as 
indicated by the scale near the handle, can be carried 
to a calibre of H or 1(3 of the catheter scale, beyond 
the size which the external meatus will admit, and is 
thus more efficient ; and the distending force is applied 
very slowly, continuing from seven to ten minutes 
before reaching the maximum point of distension, — the 
object being to overstretch the morbid tissues as much, 
and to rupture them as little, as possible, in order to 
destroy, or greatly impair, the natural tendency of the 
stricture to undergo contraction. 

Another screw- distending instrument, devised by Dr 
J. Thebaud, of New York, is worthy of notice. The 
terminal portion consists of two blades, which can 
be separated to such an extent as to rupture the stric- 
ture. Distension, or rupture, as thus effected, 
involves more than the constricted part of the canal, — 
a disadvantage compared with Thompson's instrument; 
while, — relative to Holt's dilator, Thebaud's instrument 
has the disadvantage of being too large-pointed for 
tight strictures, but the special advantage of carrying 
distension to any known degree is supplied by the index 
near the handle. 

SlrictoreB of very tight diantcter may be penetrated 
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by a filiform boogie gnide, adapted to the end 
inatniments ; an addition originated by 
and completed by Cbarriere. 

Caustics. — Canterization, in the treatment of strifr 
tare, has been practised with two objects in view; -At 
deadening of sensibility or spasm, and the destroetiaB 
of induration ; in both ways permitting bu! 



porpo^ 



reccmrse to dilatation. For the former 
canterization may be of some use. It can be 
by the introduction of an instrument armed wiA 
caustic, such as nitrate of silver or potassa fasa, whiti 
is carried down to, and allowed to rest against, the 
stricture, for two or three minutes. A gleety dis- 
charge is thus established, and the caustic resppliad 
every two or three days until a catheter or bougie Oil 
be passed, and gradual dilatation made to complete tb 
cure. 

This method of treatment was formerly in vogae, tai 
still, I believe, has one or two advocates in this coontrr, 
principally the late Mr Wade, and less urged by Mr E 
Smith ; but the experience of the best Surgeons bofi 
here and in France has condemned it, aa bein^ boll 
perilous, and extremely uncertain in its renilb. 
Stigmatised by Mr Liston, as " most atrocious," bbI 
discountenanced more recently by Nelaton ; the mn 
of stricture can always be accomplished more saSdj, 
and with greater probability of non-recorrenoe, Mt 
to mention the liability of making & false 
Cauterization has, therefore, now fallen into 
disuse. 

Division of the Steicthke. — Section of the 
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may be appropriately resorted to in tight stricture, 
with coQsiderable induration, forming a hard and large 
nodule, unfitted for rupture ; and accompanied perhaps 
with much sensitiveness and irritability, or contractility 
and resiliency, — conditions which are also unfitted for 
gradual dilatation. The incision is made ; either from 
within the urethra ; or from without, and uBually in the 
perineum. 

(1) Internal Urethrotomy. — Dirision of the stricture 
from within the urethra has, been practised for above 
a century. Allies of France (1755) ; Physick of 
Philadelphia (1795), John Bell (1806), and his brother 
Charles BeU (1807), M'Ghie (1823), and Stafford 
(1827) ; have severally advocated this method of treat- 
ment. It has been practised extensively in France, 
especially by Civiale; and less frequently by modern 
surgeons in America and in this country. 

The operation may be performed in two ways ; — 
ineiium from lie/ore haehwardg, — section being niade by 
pushing downwards a lancet-like blade, generally with 
a slender conductor in advance of it, into the obstruc- 
tion to be divided ; incision from behind forward*, — a 
portion of the instnunent containing a small blade, 
sheathed, is first carried down through the stricture, 
which is then divided by protruding the blade down- 
wards and withdrawing it, in the floor of the urethra, 
through the whole of the contracted portion, with a 
little of the sound urethra in front and behind, but 
taking care not to incise too freely in depth. Thus, 
the length of this incision may be from one to two 
inchesj while its depth should not exceed more thui 
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half that to which the blade can be projected in 
Civiale's inetrament. The penia shonld be stretcbri ' 
to steady the otherwise movable nrethra. Ot the twi i 
methods of operation ; the former is suitable for anti- [ 
bulbous strictures, the urethra being straight in tlul I 
portion of its course, is not liable to perforation ; I 
deeper strictures, situated in the curve of the canal. I 
had better be incised from behind forwards. VarioaLl 
instrumentB, or urethrotomes, have been conatractcd iS 
tbe internal division of strictured urethra. For O^M 
sion from before backwards ; Stafford's lancet- catbt^f 
may be nsed ; the point ia concealed in the tube O^H 
the end of the instrument rests upon the strictur^^H 
IB then projected and the instrument carried on thrai^H 
the obstruction. A curved, as well as the stra^^| 
form of this instniment, has been employed. Sir^H 
Thompson's catheter- urethrotome, or Mr John Woo^| 
instrument, are more applicable; also the nrethroUl^l 
with terminal line bougie g;nide, devised by Mk>4^| 
neuve, or the similar shielded iustruraent of ^^| 
lemier. For incision from behind forwards, Cin^H 
urethrotome is the best form of instrument. Trd^H 
nrethrotome can be used in both ways, — from bfl^^| 
backwards, and then from behind forwards j I^H 
making a second incision when necessary, and ^H 
operation more complete. After either mode of ott^H 
tion, a full-sized catheter should be introduced, all^H 
the roof of the nrethra to avoid the incision, l^H 
retained for twenty-four hours; although Bome ^^| 
geons of experience think the latter praotioe ^^| 
necessary or objectionable. An instrument hIi^^I 
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also be passed occasionally, for some time, to prevent 
re-controction. A arethrotome provided with a terminal 
filiform bougie, will enable the operator to deal with 
very tight strictures. 

The immediate effects, and aft«r-consequencea of 
internal urethrotomy are very seldom serious. Hajmor- 
rh&ge, beyond a few drops of blood, is rare, and easily 
stopped by passing a full-sized instrument, and the 
Application of ice externally. Some feverishueBS often 
ensues, but soon subsides. Abscess, and extravasation 
of urine are very ancommon, having taken place once 
or twice only in nearly 200 cases operated on by Sir 
H. Thompson ; while, cystitis, nephritis, and pyaemia, 
axe unknown. 

The resultn of internal urethrotomy are also satis- 
factory, as regards the immediate restoration of the 
urethral canal to its natnral calibre ; the ultimate result 
may be permanent, or evince a tendency to the return 
of stricture, — generally, however, amenable to dilatation. 
It should also be observed that in both modes of internal 
urethrotomy, the strictured portion of the canal is usually 
fliready sufficiently large to admit an instrument, equal 
ii] aizG to a number 4 or 5 catheter ; and that with this 
(it'gree of patency, it may well be considered probable 
that further and perhaps complete enlargement might be 
iiccomplished by dilatation. I very rarely find it neces- 
sary to have reconrae to internal section of the urethra, 
liut the operation is at least a safe procedure ; only one 
death having occurred in the above series of 200 cases. 

(2) External Uretkrotomy. — Division of the stricture 
J>1 extern*). JgoiBioa is an alternative operation 
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nrethrotomy, the earliest inBtance of which for the cnrt 
of stricture, ie recorded by Wiseman (1652). A few 
years afterwards, Solingen, at Livoome, adopted this 
procedure ; followed by Franfois Tolet and Colet {1690}. 
J. A. Petitj and Ledran (1740), had recourse to • 
similar operation ; and John Hunter (1783)^ performed 
the operation now known as the perineal Bertion ; bol 
it was rarely employed until advocated by Mr Grsinger 
of Birmingham (1815), and afterwards by Mr Amott. 
These operations refer to cases in which no instrument 
could be passed through the stricture. More recently 
(1844), Mr Syme has advocated external divieion of 
the stricture in cases where, although a catheter can bi 
passed, no other treatment has afforded sufficient oi 
permanent relief. 

Periveal seciioii, as the operation of external diTisiaa 
of the stricture may be generally designated, is applie- 
able in two degrees of extreme urethral con traction :— 
permeable stricture, through which a slender groani 
staff can be passed, and the external incision made npoa 
this instrument ; and impermeable stricture, through 
■which no instrument apparently can be passed, the on^ 
guide being a full-sized instrument passed down to tlrt 
stricture, towards the point of which the extenil 
incision is directed. 

The condition of stricture appropriate for berineil 
section, is that of considerable, even cartilavnioaii 
induration, both in thickvess and eileni, apprecwUt 
usually by external examination with the fiiisvi 
coupled perhaps with perineal fistula, either chnnie 
or numerous. 
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{a) Permeable Stricture. — Perineal section, by Syme's 
operation, is performed as followe : — The instruments 
required are ; a etaff, slender, slightly curved, with a 
median groove in its lower half, and the upper of full 
size, a pointed scalpel, a broad director, and a 
silver catheter, number 8, or 10. The staff is passed 
through the stricture, so that the shoulder or termina- 
tion of the upper thick portion rests against the upper 
part or face of the stricture. The patient ia tied up as 
for lithotomy, and the staff held in like manner by an 
assistant, with the scrotum drawn forwards. The 
Surgeon, sitting in front, makes an incision in the 
raphe or median line of the perineum, about two inches 
in extent, and proceeds cautiously straight to the 
shoulder of the staff ; feeling his way with the fore- 
finger of the left hand. Having clearly reached that 
point, he takes the staff from the assistant in his left 
hand, and enters the point of the knife in its groove, 
behtnil the stricture; thence cutting Dpwards to the 
shonlder of the instrument until it can be passed 
onwards into the bladder. This instrument is then 
withdrawn, and the number 8 catheter introduced and 
retained tor forty-eight hours. Subsequently a fnll- 
sized catheter should be passed every three or four 
days, and afterwards at longer intervals, to prevent re- 
contraction. Difficulty in introducing the catheter, 
after withdrawing the staff, may be obviated by first 
passing the director into the urethral wound, along 
which, as a guide, the catheter glides into the bladder. 
Instead of using a catheter, Mr Syme prefers at first to 
pass a tube through the wound into the bladder, in 
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O'der to guard the wound &a much as possible from 
contact with urine. Hasmorrhagfl rarely proves tronlile- 
Bome immediately after the operation, or subeeqaentlj ; 
and it can be stopped by careful plugging- of (lie 
wound, then placing a compress over it, and retaining 
the whole in position by a T bandage, — a catheter 
being kept in the bladder. 

The following directions are given by Mr Syme, 
as essential to the snccess of this operatiou : — 1. 
Maintain the median line in the incisions. 2. Make a 
direct opening down to the staff, not a tortuous one. 
3. Divide the whole of the contracted part, rather more 
than less. 4. Do not cut so far back as to endanger 
the deep fascia of the perineum, and use the knife in 
the deep incisions with the cutting-edge uppermoet. 
5. Do not close the end of the inlying catheter, leet 
urine be forced into or through the wound, for want of ' 
patency in the instrument. 6. Avoid escape or dis- 
placement of the instrument. 7. If incisions are made 
far back, introduce a curved tube through the wound 
when the catheter is withdrawn. 8. Do not neglect dila- 
tation during the progress of recovery, 

(ft) Impermeable Stridure. — This condition of strie- 
ture is very rare, if it ever exists. As Syrae jostl; 
observes, any stricture through which urine can escape 
will admit an instrument to be passed with care and 
patience. Then, of course, the operation may be per- 
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catheter of full size, having been passed down to tke 
stricture, and held there firmly by an assistant, perineal 
section is performed ; the point of the instrument 1 
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the guide to, but not throngh, the strictnre. HaviDg 
clearly reached that point, the Surgeon endeavonrs 
to pass a Email grooved director through, or partly 
through, the stricture ; and on this instroment he at once 
divides, or snccessively pnrsnes, the tract of the con- 
tracted canal. When no director, however amalJ, can 
be introdnced, the urethral canal muBt be followed 
without any such guide, by dissection alone cautiously 
conducted. In either case, aa soon as the continuity of 
the passage is restored, the catheter above is to be 
carried on into the bladder, and retained in the usual 
manner for a period of some days. 

Results of Perineal Sccfio7i. — The latter operation of 
external incision, — without an urethral guide, is of 
course hazardous and uncertain in its results. Bat 
external incision, as performed on a grooved staff, has 
yielded excellent results, — in an appropriate condition 
of stricture, and when the operation has been properly 
performed. Among 219 cases of this operation, col- 
lected with scrupulous care by Sir H. Thompson, there 
was a mortality of between 6 and 7 per cent. Of this 
percentage, nearly two -thirds died of pyaemia, the 
remainder, one or two only excepted, from fever and 
suppression of urine. Such a mortality is not large, 
considering the extreme cases of stricture and broken 
constitutions, subjected to the operation. Neither 
luemorrhage, nor urinary infiltration, rank as causes of 
death from perineal section. But the stricture almost 
always retuma, unless catheterism or the passage of 
bougies be practised, occasionally, for some time after 
recovery from operation. 
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Tke pathological conditions of stricture submitted 
operation, will of course materially affect the pro] 
tionate result of apparently successful cases. Perim 
section is appropriate for tlie condition— or igiiuJly 
proposed — an almost impermeable stricture, and ^fhich 
is otherwise incurable by dilatation, — and tbis is aJways 
implied, when jtroperli/ speaking of the operation and 
its results ; but I have seen perineal section performed 
when, at the time of operation, a full-sized catheter 
just before been passed, easily, into the bladder, — 
the operation having been performed simply for extras 
eation of urine. 

Spasmodic Strictdre. — This kind of strictnre is 
to the spasmodic action of the muscles surrounding 
orethra, and is of a temporary character. It 
occurs alone, but usually as a supervention on orj 
stricture, or in connection with an inflamed state of t1 
urethral canal. Spasmodic strictnre may occur afc 
portion of the urethra, by contraction of the layer oi 
inToluntary muscular fibres which encircle it throughout 
its course ; or the membranous portion of the urethr* 
may be constricted by spasm of the compressor urethras 
muscle, acting as a sphincter on this portion of 
passage, and this is the usual seat of a spasmodic si 
ture of the urethra. 

The symptoms are those of obstruction to the pasi 
of the stream of urine.but of temporary duration althonj 
perhaps oft-recurring. They thus differ from the s&me 
symptoms in organic or permanent stricture. 

Local and urethral conditions, or remote and consti- 
tutiona! conditions, may severally give rise to spasmodic 
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Btricture. The first class compriaes, principally , — the 
preeence of organic Btrictare ; of inflammation &om 
euppressed gonoirboeal discharge ; irritation of the 
urethral mucous membrane from yarioaa states of tlie 
urine, especially a highly acid state, — in various consti- 
tutional conditions, as gout ; foreign matters ingested, 
and expelled by the urine, as cantharides, turpentine, con- 
diments, alcoholic drinks ; and the voluntary retention of 
urine for toolonga time. The second classofcansee, com- 
prises, chiefly ; — rectal irritation ; as from hiemorrhoids, 
fissure, prolapsus, fistulee, operations on the rectum, as- 
carides, and anal prurigo ; derangements of the digestire 
organs, and of the cerebro-spinal system. The social cir- 
corastances under which the practitioner will commonly 
meet with spasmodic stricture are characteristic. As 
affecting the more affluent classes of society ; the 
indulgence over-night of acid wines, punch, or stimu- 
lating food and condiments, at supper- parties or 
convivial meetings, may be followed next morning by 
an attack of spasmodic stricture, especially in persona 
of a gonty diathesis. The restraints of society with 
regard to the retention of urine, the outdoor amuse- 
ments of hunting, steeple- chasing, or other rough riding 
across country, are also circumstances under which 
spasmodic stricture is liable to occur. Or the picture 
may be reversed j the combined effects of cold and 
exhaustion drives many a homeless wanderer to seek 
relief at any Hospital during the early hours of our 
winter mornings. The anxiety and harass of business, 
the pressure of over study, or of writing against time 
in newspaper offices, &o., aot unfrequently subject tha 
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commercial and the literary clasBes of aocioty to 
penalty of an attack of nrethral spasm. 

Treatm-ent. — The cause of spasm must be songht, 
and if possible removed. In an attack of spasmodic 
stricture, remedial measures mast be directed to the 
relaxation of the muscular contraction. The most 
effectual antispasmodics are a warm bath, and a fall 
dose of opium, — the tincture or Battley's sedative. 
I have used a drachm or more of the compound tincture 
of camphor with advantage. Chloroform inhaled, has 
sometimes afforded inKtant relief. Suppositories have 
not had much effect. This antispasmodic treatment is 
moat successful when the stricture arises from expoeure 
to cold. But, if the gouty diathesis prevails, or the 
circumstances of origin point to acidity of unne ; then, 
alkalies and other appropriate remedies must be com- 
bined. Cathetcrism should be avoided as long as 
possible, the introduction of an instrument tending 
to provoke spasm; and when resorted to, the catheter 
used should be full-sized or at least one of the higher 
numbers. 

Inflammatory Stbictckb. — An inflamed or congested 
state of the urethral mucous membrane may occasion a 
species of temporary stricture. It is less an indepen- 
dent condition, than engrafted on a pre-existing organic 
stricture, or coincident with spasm, 

The symptoms are somewhat peculiar. In addition 
to obstructed micturition, the penis is turgid and 
erectile, and the urethra bleeds freely on the intro- 
duction of even a moderate-sized catheter; there is 
intense scalding in passing urine, and the stroftia 
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narrows rapidly during the act, ceasing abmptly before 
the bladder is emptied. The urine is, as it were, shot 
out at short intervals from the bladder, itself in an 
irritable state. Perineal heat, fulness, and tenderness, 
are complained of, when the inflammation extends far 
back. In all these respects, inflammatory stricture 
contrasts with that produced by spasm. 

As causes of this kind of stricture, may be mentioned, 
retrocedent gonorrhoea, or suppression of the dis- 
charge by exposure to cold or wet, or by an inconsider- 
ate recourse to injections daring the inflammatory 
stage. Indulgence in alcoholic liquors or a stimulating 
diet, will also contribute to the inflammatory or con- 
gested state of the urethra. 

Treatment must be conducted on ordinary principles. 
This urethral condition resulting usnally from sup- 
pressed gonorrhrea, it will subside on the reappearance 
of the discharge. Wrapping the penis in a poultice 
is a simple remedy which I hare often found snc- 
cessful. 

TcMooHS re TH« Ueethba. — Growths within the 
orethra, formerly known as "caruncles" or "camosities" 
and supposed to be common, are extremely rare. Their 
nature, according to Sir H. Thompson's careful exami- 
nation of recorded cases, seems to be of three kinds : 
— vascular granulations, situated generally near the 
externa! meatus, or projecting; polypoid formations, 
pecnliar to the prostatic part of the urethra; masses of 
tubercular and cancerous origin. Both the latter kinds 
of deposit are rarely primary in the urethra, but 
secondary to diaease of the kidney, bladder, or prostate ^- 




and they Bcldom appear until tlie primary disease ia {u 
advanced. Either sex is liable to these tumoBrs. 

The endoscope, an inatmment for inspecting the 
urethral canaij and the interior of the bladder, may 
afford some aid in detecting and dingnosiiig urethral 
formations. Originally suggested by the late Mr 
Avery, the inBtmnaentB devised by Desormeaux, Cmiee 
of Dublin, and Wales of Philadelphia, are more or less 
useful; Wales' endoscope having the adrtuita^es of 
simplicity and cheapness. 

The loc^l importance of any such urethral tnmoar is 
the degree of obstruction thus offered to the free paaaage 
of urine, as a cause of retention. 

Treatmeni. — Urethral growths may be removed on 
the same principles as similar tumours in other parts ; 
— by Excision, Ligature, Caustics, or the Actual Cauterv. 
Excision can generally be accomplished by means of 
the scissors, aided by dilatation of the urethra. In 
this way I have succeeded, especially as regards the 
female urethraj in removing vascular and erectile 
growths, which although not of large size were veir 
troublesome. Ligature is difficult, painful, and tedions ; 
unless the growth be polypoid, when it may be looped 
with silver wire. Caustic applications, as nitric acid 
or potash, can scarcely be restricted in their action to 
the growth alone ; and the actual cautery by means of 
the galvanic wire will be preferable. 

Calculus in the Ukethra. — Urethral calculaa is 
generally derived from the kidney and bladder, or from 
a fragment of stone becoming arrested in some part of 
the canal; but rarely, the calculus forms within tlie 
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urethra, hy deposit in the sacculaa or dilatation behind 
a Btrictore. Here nrine conEtantly collecting maj give 
rise to concretion, or it forma around a particle of 
calcalons matter as a nnclens. 

The calculus is uaoaily ot the lithic acid variety ; it 
more than occnpies the calibre of the canal transversely, 
and assumes an elongated form; it may attain to a 
very large size. Several calculi are sometimes present ; 
email, smooth, and facetted. 

The symptoms are obvious ; frequent and difficult 
micturition, bordering on retention ; and the stone may 
be felt externally in the perineum or detected by intro- 
ducing a sound, which at onc« strikes against the 
calculus, or grates roughly over it when embedded in 
a dilated portion of the urethra (Fig. 31)'. Rectal 
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expiration with the finger is often serviceable. Care 
must be taken, in either case, to guard the canal 
on the vesical side, with the fiuger, lest the stone be 
pushed back or might slip back into the bladder. 
Fain in the situation of the calculus is sometimes 
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experienced, and especially if the stone be rougli, ani 
movable in the act of micturition ; but not unfrequently 
there is no such symptom, and the calculus lies singularly 
quiescent and unsuspected. 

Ulceration and abscess are liable to ensue, resalting 
in estravasation of urine, and urinary fistula. 

Treatment. — The calculus may perchance be expelled 
in the passage of a fidl stream of urine. Hence, tie 
Surgeon sometimes avails himself of this natural mode 
of cure, by directing the patient to retain his -water aa 
long as possible, and then to compress the urethra with 
his fingers in front of the calculus when he endeavonis 
to micturate ; the stream of urine coming out suddenly 
with a forcible gush, carries before it the stone. The 
removal of an urethral calculus most, however, generally 
be effected either by extraction or by incision. Wheil 
situated in front of the scrotum, the calcnlus can often 
be extracted ; by passing down the urethra a long, 
slender, urethral forceps, aided by moderate dilatation ; 
or failing thus to remove the stone, it should be paslied 
back into the perineum, and then removed by incision, 
any incision of the urethra in front of the Ecrotnin 
generally reHulting in a iistulous opening. A stoae 
lodged in the navicular fossa near the meatus, may be 
eased out by dilatation ; or by a slight incision of tbe 
orifice with a probe-pointed bistoury, which I diaap- 
prove of, as liable to induce stricture. When the 
calculus is situated in the pe-nneal portion of the 
urethra, or has been pushed back to that part ; 
it should be removed by a clean median incision on a 
grooved staff, — external nrethrotomyj at the same t 
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compressing the urethra firmly with the finger behind 
the fltone, lest it accidentally recede into the bladder. 
If this happens, a long pair of slender forceps can 
perhaps be introduced and the stone extracted. After 
the perineal section, there ia little risk of nrinary 
eitravasationj and less of fistula or of stricture resulting. 

In the membrnnous or prosfatic portions of the urethra, 
»n impacted calculus may admit of extraction by the 
median operation of lithotomy. Or, the stone can be 
pushed back into the bladder, either by means of a 
large-sized catheter, or by urethral injection. It may 
then be removed by lithotrity or lateral lithotomy. 

Foreign bodies of various kinds have been introduced 
into the urethra by persona, to gratify some morbid 
curiosity or prurient feeling ; and any such body having 
slipped out of reach, surgical assistance becomes neces- 
sary. Thus, a hair-pin has been passed into the urethra, 
and the ends expanding, and sticking in the mucous mem- 
brane, they cannot be secured with forceps. But, it the 
pin be compressed through the urethra, with the thumb 
and finger, a small thin tube may be slid over the ends of 
the pin, which can then be extracted through the tube. 

Retention op Ueine. — This term is understood to 
signify an inability, arising from various causes, to 
pass any urine, or only a very small quantity. It thus 
differs from the partial retention of urine in engorge- 
ment of the bladder with occasional overflow, and which , 
is dependent on enlargement of the prostate. More- 
over, the one is a recent or acute condition, the other an 
habitual or chronic condition. 

The symptoms are not only an absence of micturition. 
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or the escape of urine by dropa after much straniiii^ 
and painful effort ; but also, as the bladder becomes 
distended and rigea above the pubes, there is dulDes§ on 
percussion over that region, extending upwards at 
length perhaps to the unibilicns. This is accompanied 
with much distress and constitutional disturbance. 

Various causes may give rise to retention of urin^ 
but they are all reducible to two claesea : — that of 
defective expulsive power, in paralysis involving the 
abdominal muscles and bladder ; and that of obatrueiiM 
to the passage of urine ; as dependent on protlatie 
enlargement from any cause, — inflammatioSj chranic 
hypertrophy, or tumour, of a sufficient size to block ap 
the internal meatus of the urethra; penneal ahtcMt, 
occasionally ; stricture of the urethra, organic, epw- 
modic or inflanimatory ; urethral tumours^ calculi, or 
other foreign bodies in the urethra, occasionally. 

Unrelieved retention of urine leads generally to 
rupture of the urethra, and especially when the soniM 
of obstruction is in the urethra, the canal yielding 
behind that point, and this event being followed by 
extravasation of urine ; rarely, rupture of the hladdrr 
occurs in consequence of retention. 

Treatment — Retention of urine must of conrae be 
regarded with reference to the removal of its caoee; 
but the bladder admits of being entered, and tk* 
accumulated urine drawn off, in five different waja :— 
(1) by catheterism ; (2) incision of the urethra tl]roctgl>i 
or behind, the obstruction, usually in the perineoin; 
(3) puncture of the bladder, — through the rectum, {♦) 
above the pubes, or (5) through the symphysis pnbil. 
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CatheferUm. — This mode of gaining admission to the 
bladder will usually succeed ; in conjunction with the 
appropriate treatment for any temporary spasmodic or 
inflammatory obstraction, which may have become 
engrafted on an organic etricture, from some excess or 
from exposure to wet or cold, — the circumstances under 
which retention generally arises. Accordingly, a small- 
sized catheter is selected, about number i or smaller, 
silver or gum-elastic ; and the instrument introduced 
with due attention to gentleness, caution and patience. 
The alrictnre may often yield more readily than might 
have been anticipated when retention is present, owing 
to the dilatation eSected by the pressure of urine 
above ; or on withdrawing the instrument from just the 
entrance of the stricture, the urine will often follow in 
a full stream. If the Surgeon fails in thus affording 
relief by catheterism; he should have recourse to re- 
laxatives or local bloodletting, as the case may be. 
With spasmodic stricture ; the patient should be placed 
in a warm hip bath, and opium given by the mouth, or 
in the form of enema or suppository, or chloroform 
administered ; the latter agent being of great value in 
overcoming both voluntary and involuntary muscular 
resistance. With an injiammatory or congestive state 
of the urethral passage, as evinced by a turgid penis 
and tender perineum ; local bloodletting from the 
latter region by cupping, or a dozen leeches, will often 
effectually subdue this occasion of resistance. After 
either kind of auxiliary treatment, the introduction of 
a catheter can generally be accomplished. Becourse 
to auxiliary measures may be deemed advisa-ViW tejort 




attempting to pass an iDstratnent, and certainly tliil 
■would be better than any risk of injuring the aretlus 
by rough manipulation. 

Forcible catheterism, or forcing the stricture aa it ii 
termed, will rarely be justifiable ; and never in tiie 
sense of thrusting a catheter anyhow into tlie bladder. 
The forcible dilatation or rupture of an old indurated 
etricture, as by Holt's operation, oSers an occaaicuul 
resource for the relief of retention. 

Incision of the Urethra through, or behind, the gtrit- 
titre. — The first-named point of incision, — through tie 
stricture, is in fact perineal section ; and the second- 
behind, may be performed in a precisely similsr 
manner. The one has the advantage of relieving the 
stricture as well as the retention ; the other leaves 4e 
stricture untonched, and it is performed withont » 
guide in the urethra, by carefully deepened incisions eo 
as to hit the passage ; the finger having been intro- 
duced into the rectum to indicate the point in front fli 
the prostate — the membranous urethra. This proot- 
dure was recommended by Guthrie and Liston, and if 
preferred by Mr Spence, though it has now geneaSj 
given place to puncture of the bladder per r^cttm. 
Both those urethral modes of entering the bladder bW 
the advantage of not directly opening the bladder; 
and, id relieving retention, they also release any ertt^ 
vasated urine, or matter which may have formed in ti> 
perineum. 

Puncture of the Bladder through the Eegtum, Smif 

emptied the bowel by an enema, the patient is brooell 
to the edge of the bed and his legs held apart JU).^!. 
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r lithotomy. The Surgeon then introduces the left fore- 
finger, oiled, into the rectum, and feels for the pos- 
terior margin of the prostate ; just beyond which point, 
bulging fluctuation should be perceptible, especially on 
tapping the hypogastric region with the other hand. 
The long curved trocar and canula is then passed along 
the concavity of the finger, as a guide, to the same 
point, in the middle line and pushed upwards into the 
bladder ; transfixing the rectum and base of the blad* 
der, in the trigone of the latter organ where it is 
uncovered by peritoneum {Fig. 32). This space is free 




(Bryfl"l.) 



from adjoining parts ; the prostate in front, the re- 
flexion of the peritoneum behind, and the vesiculc aemi- 
nales on either side. The trocar la now withdrawn, 
the bladder emptied, and the canula retained by means 
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of & waist-baudage and tapes. In performing tlia 
simple operation, two additional practical points are 
worthy of notice ; in passing the inetrument along thi 
finger, let the point of the trocar be withdrawn into 
the canula, to avoid wounding the bowel ; and leave tbe 
canula in, but only just within the bladder, to preretit 
any irritation of tbe mucous membrane by the edged- 
end of this tube. It is allowed to remain for a few days, 
until urine flowe by the natural channel, or until stric- 
ture of the urethra or other obstruction has been 
overcome. 

The value of puncture by the rectum has been vari- 
ously estimated. Mr Cock, who has performed this 
operation in a large number of cases, is led to very 
favorable conclusions respecting it; that it is more easy 
of performance, and less dangerous in its results, '^m 
any mode of entering the bladder for tbe relief of 
retention. The objections to the operation are — ^not 
so much the liability of perforating the peritoneum 
or seminal vesicles, both of which parts may with care 
in performing the operation be avoided — but tbe lia- 
bility to urinary infiltration, pelvic inflammation and 
abscess between the rectum and bladder, and a persis- 
tent fistulous opening. In one singular case that lit 
Erichsen relates, rectal flatus became diffused tliroiiait 
the cellular tissue of the pelvis and down the thit^ 
and nates ; an emphysematous condition from whuA 
the patient died. 

Puncture through the rectum seems to be «Bpi» 
priate only when, — with retention from stricture then 
ia no sign of abscess or extravasation in the perinei 
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the urethra is apparently not dilated behind the stric- 
ture, nor the prostate much enlarged ; and a catheter 
cannot be passed under chloroform, with care and 
patience. These circ am stances will considerably re- 
strict the caaes for having recoui-se to this operation. 

Ptindure of the Bladder abm^e the- Tuhes is easily 
performed. A vertical incision in the middle line and 
jnst above the symphysis pubis, is made to the extent 
of about two inches, and carried down through the 
linea alba, so as jnst to admit the tip of the finger to 
reach the distended bladder — below the peritoneal fold, 
which will have receded owing to the state of disten- 
sion. An assistant steadies this organ by even pres- 
sure with his hands against the abdominal wall, on 
either side; and a slightly curved trocar is entered 
downwards into the bladder, the urine drawn o£F, and 
the cannla allowed to remain for a few days as may be 
necessary. It ie secured by tapes and a waist-bandage. 

This operation has been sometimes practised, and is 
strongly advocated by Mr Paget, of Leicester, and by 
some other Surgeons of experience. It is not, however, 
generally resorted to. The objections are, some risk 
of urinary infiltration, or of a fistulous opening remain- 
ing. But there may be no alternative between supra- 
pubic puncture, and rectal puncture; or the perineal 
section, — when, with impassable stricture, the prostate 
is considerably enlarged. Rectal-puncture may then 
be absolutely impracticable, from the impossibility of 
reaching with the finger behind the enlarged prostate. 

PunrUire of the Bladder through the Synqilujstg 
Puhts. — All ordinary hydrocele trocar of medium Rvm. 
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is introduced, with or without a email preliminary 
incision, about the centre of the symphysis from obow 
downwards, and in a direction at about right angles to 
the vertical axis of the body. It is thrust onwarda^ 
somewhat obliquely downwards and backwards towardi 
the sacrum, this direction being varied according to oit- 
comstances ; a flexible catheter is then passed throngii 
the canula and retained by a tape, Dr J. M, Brander 
of Jersey, in 1825, first proposed this operation; end 
several successful CBses have since occurred in Lit 
practice, and in the hands of other Surgeons. 

In the Female, retention of urine may arise fawn 
certain special causes of mechanical obstruction : — u 
from the accumulation of menstrual fluid owing to 
imperforate hymen ; during pregnancy, or psrtaritioii, 
from compression of the gravid uterus or the head of 
the child upon the urethral canal ; and uterine tumours, 
or displacements of the uterus may act in like manner. 
Hysterical retention, of functional and paroiysmal 
character, is perhaps peculiar to the female sex. 

Treatment consists in the removal of any caoae of 
retention. Thus, in hysteria, remedial measures mart 
be directed to the constitutional condition ; and whs 
retention results from some obstruction to the 
of orine, the particular cause must be discovered 
overcome if possible. The introduction of a catheter 
may be necessary to afford relief, a procedure wifli 
which, in regard to the retention of urine in a female 
patient, the young Surgeon should be fami] 
may perform it expertly, and with delicacy. 

EsTEAVASATioN oi Ubinb, — This may j 
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nnrelieved retention of urine, in stricture ; and gene- 
rally, the urethra ia ruptured behind the seat of 
obHtmction, the bladder very rarely. But, the urethra 
is also liable to be mptnred by the obstruction arising 
from an impacted calcnlue ; or by a false passage, 
from unskilful catheterism ; by a fall across a beam, or 
kick on the perineum ; or by fracture of the pelvis, 
implicating the urethra. In cither way, extravasation 
of urine tabes place. 

Ruffure of the Urethra occurring behind the seat 
of stricture, the point of rapture ia almost invariably 
the membranous portion of the urethra and just in 
front of the triangular ligament. HerCj the urethra is 
naturally weak, and has become dilated in the form of 
a sacculus or pouch, by the constant dist«nding pres- 
sure of the urine, resisted by the strictured passage in 
front. Under this pressure, the weak and dilated 
urethra tends to yield ; but the immediate cause of 
extravasation seems to be ulceration of the mucous 
membrane, either from urinary irritation, or as the 
result of an abscess forming close to this part of the 
urethra, externally, and which induces ulceration into 
the caDal. The urine escaping from the urethra, or 
becoming extravasated, into the adjoining cellular 
tissue, gradually infiltrates this texture beneath the 
deep layer of the superficial fascia in the perineum ; 
and the fiuid following the boundaries of this fascia, 
it forms a bag, limited by the base of the triangular 
ligament below, and the rami of the pubes laterally ; 
thence continuing upwards, the scrotum and penis be- 
come infiltrated, then the lower part of the abdomen kdA. 




outwards to the line of Poupart's ligament on eitlier sid« ; 
but there is no extension downwards on the thighs. 

The symphms of extravasation are remarkable: — 
the characteriatically bounded swelling, and its ia^ 
crGBsing size, and extent; the scrotum and peiUB 
especially becoming enormouBly distended, the one 
perhaps to the size of a large cocoa-nut, the other to 
tliat of a Bologna sausage ; a sensation of sudden rehef 
of the distended bladder is immediately followed by an 
acute burning sensation in the perineum ; gangrenous 
infiammation of the cellular texture soon anpervenes, 
the skin assumes a dusky red hue, purplish or black 
gangrenous spots appear, and frequently one sucli 
patch is seen on the dorsum of the penis. Ultimately 
sloughing of the skin and cellular texture of the 
scrotum, exposes the testicles bare and penduloos. 
Sometimes, the urethra bursts just in front of the 
bulb ; when, in addition to the swelling of ordinoiy 
extravasation, the urine infiltrates also the cofpiu 
spongiosum of the penis, which is soon followed by 
gangrene of the glans, in the form of black spots of 
having a generally black appearance ; thus indicating 
this further urinary extravasation. The constitutional 
disturbance is that of low typhoidal depreasion; a 
rapid feeble pulse, dry brown or black tongue, uid 
muttering delirium as death approaches. 

The diagnoaia might be misled by the general 
resemblance of the swelling to that of phlegmonona 
erysipelas ; but the above characters, taken in connec- 
tion with the retention of urine, will indicate the natoif 
of the attack. 
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Treatment. — The primary indication of treatment is 
to give an immediate, free and dependent outlet to the 
extravasated urine, with the fetid purulent fluid and 
sloughs of cellnlar texture which soon form. This 
indication is, therefore, both preventive and remedial. 
Hence an incision or two should be made in the 
scrotum on either side of the middle tine j exposing 
the cellular texture, and extending from the front to 
the back of the bag. Another incision may be made 
on the dorsum of the penis, and perhaps another over 
the pubes, A quantity of strong- smelling or ammo- 
niacal urine trickles out, and continues to ooze for 
hoars or days ; at the same time, the peculiar appear- 
ance of the cellular texture, — its pearly-white colour 
and tension, or its opaque, sodden, and matted appear- 
ance, indicates the urinary inflltration, or the enper- 
vention of sloughing. Tension having been thus 
relieved, a catheter can often be passed through the 
strictni-e into the bladder. This should be done at 
once, and the instrument retained in the usual manner 
by means of a waiat-band and tapes. The catheter is 
left vnpltigged, that the urine may drain away from the 
bladder, and aa the instrument occupies the ratibre of 
the urethral canal, both these provisions will prevent 
any farther extravasation. By this arrangement also, 
the ruptured urethra heals over the instrument. A 
large poultice or warm fomentation, or an antiseptic 
application, is placed around the scrotum and over the 
whole extent of the extravasation. The relief afforded 
by the incLBions is almost instantaneous, the patient often 
soon rallying from the previous state of nervous pros- 
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tration and low fever. Stimulants, in the form ■ 
or brandy, with supporting nutriment, may I 
given advantageously ; and bark witt chlo 
potash, or ammonia, will prove very beneficial. 
also ie a most valuable agent ; in the early p 
counteract the nervous excitement which nol 
quently accompanies prostration, and afterwarc 
excitement Bometimes prevails, to subdue it. 

The Buhsequent treatment of sloughing and 
lation, — after a long and trying process of 
tion and repair, must be conducted on c 
principles, 

Fupture of the Bladder — a very rare conseqo 
retention — is attended with extravasation of ur 
the peritoneal cavity ; or more commonly, be! 
line of the peritoneal reflexion, into the pelvic 
texture, whence it may secondarily get into t] 
tone urn by ulceration. 

The symptoms are sudden and acute abdomin 
the patient usually feeling that something luu 
way ; and there is overwhelming collapse. Dal 
percussion over the region of the bladder is ni 
stituted by general abdominal fluctuation and 
eion, with total incapability to strain ont a 
urine. The most acute peritonitis sets in. 1 
deliriuni Bometimes appears to supersede the e 
but death ensues in a period varying from th 
hours to four or five days. 

The indication of treatment would seem to 
an outlet should he given to the nrine by poiu 
the abdomen. But no such cases are recordfi 
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any treatment lias hitherto had no effect in averting 
the inevitably fatal issue. 

Sujipression of Urine differs entirely from retention, 
there being no nrine secreted. 

The symptoms are those of tmemic blood-poisoning, 
owing to the retention of nrea, and the other urinary 
constituents, in the blood. Commencing sometimes 
with a rigor, an aching pain in the lumbar region is 
accompanied with a sense of exhaustion, succeeded by 
vomiting and feverishness of a typhoidal character, 
with nrinous- smelling perspiration ; delirium, convul- 
sions, and coma supervene, and the patient dies in the 
course of three or four days, or perhaps a week. The 
suppression is sometimes transient ; urine is re-secreted, 
and the perilous symptoms pass off. No difificulty can 
be experienced in distinguishing any such attack from 
that of retention of urine. With suppression, in addi- 
tion to the other symptoms, no urine is passed, or only a 
few drops, and the introduction of a catheter fails to 
obtain any ; nor is there supra-pubic dulness on per- 
cussion, the bladder being empty. 

This arrest of the urinary secretion may be referable 
to various causes, — a symptom of many diseases. Com- 
monly arising from disease of the kidneys, as conges- 
tion ; or of a structural character, as in Bright's 
disease; suppression of urine not nnfrcquently pro- 
ceeds from some powerful impression on the nervona 
system, as the shock of injury or surgical operation. 
But it may also occur in the course of fevers, or other 
blood-poisoning. According to this diversity of 
L cansalion — by reual or syatemic disease — the sup^ite^ 
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eion of urine may be gradual and incomplete, yet faU 
or an attack, aadden and complete, bat perhaps i 
temporary duration. 

Treatment can do very little to restore the aecretit 
of nrine. But tlie effort should be promptly mad 
by cupping the loins, or dry-cnpping; with sndoril 
medicines, the warm-bath or hot-air bath, in order 1 
promote sweating, and purgative enemata, thus ali 
to aid the elimination of excrement it ions mattei 
Whether stimulant diuretics should be administered I 
force the kidneys to renew their function, is a vei 
questionable practice, both in regard to its efficacy ai 
safety. For this purpose, however, cantharides h 
been given in grain doses, coupled with the applicati( 
of a large blister to the loins; and this method 
treatment is said to have proved suocesEiful in sou 
instances. 

tJEraAHV ABSCE88. — Suppuration circumscribecl 1 
plastic matter, forming an abscess, is hable to oco 
close to the urethra in some part of its extent. It nu 
arise from any source of urethral irritation ; asaally tl 
collection of urine in the dilatation behind a strictni 
or from urethritis, or simply from irritation after tl 
passing of instruments. The suppuration is appa 
ently induced either by ulceration of the mueooa men 
brane, allowing of slight urinary extravasation into tl 
sub-urethral cellular texture, and which thus becomi 
a direct source of irritation ; or, abscess may perhai 
result from the influence merely of the irritation 
the adjoining portion of the urethral canal. In tl 
ooe condition, abscess, proceeding from the oaual, % 
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open externally ; in tho otber condition, abscess form- 
outside the canal, may open into it, and externally. 
TTrinary absceas is liable to form in varionB sitnations, 
HI relation to the urethral tract ; and it is thence desig- 
nated, jyeritieal, scrotal, intra-pelinc, and atite-scrotal or 
penile. This also represents the order of frequency in 
the situations of Bnch abscess. 

A small, circumscribed, hard, and painful tumour is 
felt, in the neighbourhood of the urethra ; which 
scarcely attains any considerable size, unless in the 
perineum. It is not attended by much constitutional 
disturbance. 

Treatment. — Early incision is absolutely necessary, to 
prevent further extravasation of urine, or the establish- 
ment of urinary Estula. A free, and often deep inci- 
Bion, in the middle line, will give instant relief to 
tension or afford exit to matter. The part should then 
be well poulticed. 

Urisaet Fistol* commonly result from urinary 
abscess, communicating with the urethra, and exter- 
nally. The internal opening is generally in the mem- 
branous urethra, — just behind the usual seat of stric- 
ture ; the external opening is most frequently perineal 
or scrotal ; and the intervening parts are traversed by 
the fistulous passage, or passages in various and often 
devious routes. Sometimes, the fistula is ante-scrotal 
or penile ; and here the communication with the internal 
or urethral opening is almost direct. Less frequently, 
the openings of urinary fistulie are found in the groins, 
the upper part of the thighs, the adjacent part of the 
nates, or even above the pubic symphysis. In size,lW 
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fistulous passages differ considerably; some Admitting 
only the finest probe, others readily the finger. In 
point of number also, they vary remarkably ; penile 
fistulce being usually single, whereas, scrotal and espe- 
cially perineal fistulte are often nnmerous. Fifty-tw» 
openings, Civiale found in one such case. The sur- 
rounding structures differ so much in their condition u 
almost to warrant the distinction of urinary fistulse into 
two claseea ; the simple or healthy fistula, and ike 
indurated fistula. In the latter condition, the fistnls 
are sometimes connected with cavities secreting pas, 
and detaining in their interior some quantity of die 
urinary secretion. The surrounding parts share tie 
induration ; the scrotum and penis becoming enormouslv 
enlarged and brawny or almost cartilaginous. Another 
and more important distinction, which characterises i 
class of urinary fistulse, is that wherein the urethral open- 
ing results from actual destruction and loss of suhstanee, 
by sloughing ; in consequence of urinary extravasation, 
phagedicnic ulceration, or mechanical injury. A portion 
of the floor of the urethra having been destroyed, and 
the tissues intervening between it and the extenul 
surface ; the urethral mucous membrane of the upper 
aspect or roof of the canal, becomes visible from the 
outer orifice of the fistula. Such apertures may be 
found in similar situations to those of absceas-fistuls; 
as perineal, scrotal, and ante-scrotal or penile Gstulz. 

The symptoms of urinary fistula, having reference le 
the act of micturition, are characteristic of the existence 
of such fistula ; and are tolerably distinctive as to iti 
situation, size, and mode of origin, 
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In all nrinaiy fistulse, the nrine escapes partly, 
least, by the fistulous opening, or opeiuDgs ; 
latter condition, the nrine spurting oat perhaps 
were issuing from the rose of a water-pot. This may 
be often seen in perineal and scrotal fistnlae, where 
numerous openings frequently co-exist. The eitnation 
of the internal opening is less correctly indicated, 
owing to the devious routes of the fistulous passages. 
But the seat of stricture will supply this information. 
According to the size of the fistulous communica- 
tion, more or leea nrine will escape through the 
unnatural passages ; and proportionately, less or more 
by the urethra. And the mode of micturition in 
this respect ia tolerably diagnostic of fistula which 
results from destruction of a portion of the ure- 
thral canal ; the whole or nearly the whole of the 
nrine then passing by the artificial channel in a fall 
stream. 

Treatment. — When a stricture, followed by abscess, 
is the cause of the fistula, the primary indication of 
treatment will be the removal of that condition. This 
may be done in the usnal manner ; by dilatation, 
internal urethrotomy occasionally, external urethro- 
tomy more commonly, — and usually the perineal sec- 
tion, owing to the situation of the stricture. Having 
thus succeeded in enabling the nrine to flow by the 
natural channel ; the fistulous passages are set at rest, 
and they not anfrequently contract and close. Thus, 
both simple, and even indurated, nrinary fistuls, maj 
be cured. 

But old, indurated fistulee, are indisposed to hesl.. 
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althoagli tbe original cause has been thns ree 
Recourse mast be had to additional treatment tc 
purpose. The measures remedial in chronic I 
generally, are here also appropriate, and may hi 
be tried in succession. They are chiefly ; Btimti 
applications to the fistulous tract ; compression 
incision along the course of the fistula to induce 
ing from the bottom. Of stitiiutaiing applia 
various agents have been employed ; in the fo 
injection by means of a fine syringe, aa tincti 
cantharides, solutions of nitrate of silver, sulphfa 
copper or of zinc. A probe coated with fused i 
of silver, may be passed along the tract occasi< 
and this will often succeed in causing contn 
The actual cautery is sometimes curative, applied 
form of a red-hot wire, or the galvanic- wire ca 
which can be conveniently introdcned along t\u 
before being heated by the current. Compreegit 
means of an india-rubber air-pad, applied to the 
neum, has proved succeasfuJ in some cases of p^ 
fistulse. Divinon of the fistulte along their 
nearly to their origin in the urethra, can be 1 
plished as usual, with a grooved director and i 
blunt -pointed bistoury. Several passages may b 
thrown into one, and strips of lint shonld tit 
inserted to provoke granulation from the bottom 

During recourse to these measures for the o 
uriuary fistnlie, any passage of urine along their t 
must be prevented, by regularly using the oa 
three or four times a day. The patieat mi 
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inBtmcted liow to do this for himself, at every call of 
nature. 

Kespecting the eligibility of these modes of treat- 
ment ; in long, narrow, and tortuous fistnlee, — stimu- 
lation and compression seem to be the most appro- 
priate; when the fistulee are large and numerous, 
— incision is more suitable, the perineum and scrotum 
being sometimes quite riddled in all directions. 

Larger-sized urethral openings, in consequence of 
actual ifestmetion of some portion of the wall of the 
canal, reqnire operative interference of a plastic cha> 
racter, to repair the loss of substance. 

Urethra- plafitic operations are designed to effect re- 
paration in one of two ways ; either by simple closure 
of the fistulous aperture, or by borrowing the surround- 
ing integument to accomplish this object. These pro- 
cedures are severally applicable according to the part 
of the canal where the opening exists. 

Perineal 6stula may admit of closure by simply 
paring the edges down to the urethra, and uniting 
them with quilled sutures, or by Bozeman's bnttons. 

Ante-scrotal or penile fistula is much more difficult 
to close, owing to the want of substance in the cover- 
ings of the urethra at this part of its extent, and the 
liability of the part to disturbance by erection of the 
organ or other motion. When the opening is amall, 
DieSenbach'a mode of closing it may be applicable. It 
consists in first stimulating the edges, by frequently 
touching the surrounding skin with the strong tincture 
of cantharides, the day before the operation ; and then 
using the " lace suture." A sound is introduced ixftA 




the urethra beyond the opening ; the operator tabes k 
BDiall curved needle, sharp at the point bat not at ita 
sides, armed with a stout silk waxed thread, and bj 
means of a needle-holder introdnces it beneath tha 
skin at about three lines from the border of the fistula. 
The needle is carried deeply, but not into the nrethM) 
and made to emerge at another point ; then dipped 
again, and so on by three or four stitches, carried 
round the opening, until it emerges at the point of 
entrance. The thread, thus embedded in the cellnlu 
texture around the fistula, is drawn by ita two ends 
together, so as to close the opening ; and then fastened 
by a knot. In three or four days, the ligature may 
be divided and drawn away. A larger-eized apertuM 
will probably require some substitution of the sur- 
rounding skin ; and this may be accompli shed by 
Nelaton'a operation, as follows : — The edges of the 
fistula having been pared, the skin around to the 
extent of about one inch must be dissected by passing 
a small narrow-bladed knile subcutaneously arouud the 
aperture ; thus forming a detached area of integu- 
ment, which is brought together over the opening 
and the edges united by a few points of fine suture. 
This procedure may sometimes be advantageously 
modified by making lateral incisions, and then passing 
across underneath the flap a slip of india-rubber to 
prevent contact of the urine which would disturb the 
process of adhesion in the line of closure over the ure- 
thral opening. 

During the course of reparation by any of theee 
urethro-pkstic operations, the urine most alw»ytt j^i 
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drawn off gently by a catheter, tkree or four times 
daily. 

Urinaey- Vaginal, asd TJtehine Pibtdij:. — Fiatuloas 
opeDtngs may be established; (1) between the urethra 
and vagina ; (2) between the bladder and vagina ; or 
(3) between the bladder and uterus. These communi- 
cations result ; from contusions or laceration in parturi- 
tion, the introduction of foreign bodies, the effects of 
calculons concretions in the bladder, or operations for 
their removal. Openings caused by the extension of 
cancerous ulceration are here omitted, as such fistnlie 
are quite incurable. 

Much, and persevering attention has been given of 
late years to the Surgical treatment of the various 
forms of simple fistulaa ; and results have been obtained 
in a large number of cases, sufficient to establish the 
operative care of these distressing conditions as » 
finished achievement. We are chiefly indebted for this 
addition to Surgery, to the labours of Dieffenbach, 
Bozeman, Mr Baker Brown, Dr Marion Sims, Professor 
Simpson, Mr Bryant, and Mr Spencer Wells, 

The principal features connected with the operations 
as more recently practised, and which have led to their 
increasing success, are tlius enumerated by Mr Jona* 
than Hutchinson. Speaking chiefly of vesical fistulse ; 
Ist the use of chloroform, which facilitates the difficult 
step of the dissection ; 2nd the use of metal sntures 
instead of silk ; 3rd the avoidance of the vesical mucous 
membrane, both in the dissection, and in the applica- 
tion of the sntures ; and 4th increased attention to 
keeping the bladder empty afterwards. It may ^ 
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added, that metallic or wire shields, adjusted over the 
line of union, were mucli relied on a few years sijux; 
but they are now generally discarded in favour of 
sutures alone. 

Vesico-vaginal fistula, may be taken as the type <i 
the three urinary fistulse, relating to the vagimv and 
uterus. The requisite operation consists in completd; 
paring the edges of the vaginal aspect of the fistnli. 
and then uniting them by suture. But ni&ny particft- 
lars should be observed, as tending materially to the 
success of this procedure ; and they are tersely stated 
in the following summary by Hutchinson, which I mb 
endorse by my owu experience ; — The instmmento 
used are small tenotomy-like knives, forceps, needlee, 
and fine silver-wire. Instruments for carrying the 
wire have also been devised ; as Startin's tubolv 
needle. The patient should be in her boat atat« o( 
health, and the bowels have been well cleared out. 
Chloroform having been given, the woman ia plaoed 
either on her side with the knees well drawn np, or 
in the usual lithotomy position. The parts being 
thoroughly exposed by a duck-bill speculum, and the 
nates being held widely apart by on assistant ; the 
operator proceeds to drag the opening as low down as 
possible, with a view to facilitate the paring' of the 
edges. This may be accomplished either by hooks, 
blunt or sharp ; by means of a metal suture ; or by the 
introduction of a flexible sound through the urethra, 
which is brought out again through the fistula, and 
then bent backwards, Tliis latter plan furnishes the 
iSurgeon with a mo&\. effiiwiivA. ViaOe., wi^ *ssw, -^^^l 
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cannot easily slip. In paring the edges, it is necessary 
thoroughly to denude every part ; for if the smallest 
portion of mucoas membraue be left, it may prevent 
union. None of the mucous membrane of the bladder 
must be removed. The wound should present a bevelled 
oblique line, slanting from a large vaginal opening to a 
smaller vesical one. The denudation being complete 
and free, sutures are next to be introduced. These 
sfaoutd be passed obliquely from at least a third of an 
inch outside the edge of the incision. They must 
not inclnde the mucous membrane of the bladder. 
The tightening and tying of wire sutures is easily 
accomplished by the fingers. Care must be taken not 
to pull them too tight, so as to invert the edge of the 
vaginal mucous membrane. 

J/Ier- treatment is simple : — The small double-curved 
silver catheter, invented by Dr Sims, or an ordinary 
gum-elastic one, should be passed and retained un- 
plugged ; that the urine shall continuously drain out of 
the bladder. This should be constantly watched ; and 
the instrument cleansed and then re-introduced twice a 
day. The patient must lie on her side with the koees 
drawn up; and her general health be welt sustained. 
It is of the utmost consequence to prevent the action 
of the bowels for at least a week ; and this may be 
accomplished by administering a full dose of opium 
(■oon after the operation, and maintaining its influence 
subsequently by smaller doses. Dr Sims lays much 
stress on this point, as an element of success. The 
removal of the sutures prematurely is a greaX«x e:^^ 
than their unnecessary coatinaaiii>^e ■, ^^lfcl ^Q'si^ tvst- 
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tainly not be withdrawn before the ntDth or tenth tUj, 
and then with great caution. 

Urefhra-vaginal fistula is more easily closed br i 
eimilar procedure ; but union takes place less readily. 
owing to the unavoidable pressure of tbe catbetur m 
the line of union. This I have experienced in my owt 
operations. It is better therefore to adopt the prac- 
tice now I believe generally pursued; that of witli- 
drawing the urine occasionally, by gently passing i 
catheter, or even to allow micturition, from time to 
time, without interference. Scrupulona clesnlines 
should of course be observed. 

Vesico-Uterine fistula, is that condition wherein the 
fistulous communication exists between the bladder utd 
cervix uteri. Certain modifications in the plan of ope- 
ration will be required. It might become desirable to 
obliterate the upper part of the vagina, in order t« 
connect the uterus with the bladder; thus allowing tk 
menstrual fluid to pass through this organ, but prevent- 
ing incontinence of urine. 

These operative procedures may have to be repeated 
a second, or third time, and even several times, in the 
same case ; partial closure only being effected in the 
first instance, and afterwards more and more com- 
pletely. Such temporary failure, however, will not 
weary the perseverance of the true Surgeon, nor the 
endurance of the patient, who is too glad to get rid 
even by degrees, of a most troublesome, offensive, and 
socially distressing urinary leakage. But, it not na- 
frequently happens that a pin-hole opening', only, 
remains, deSymg ao'j ij\B.Bi\.\tt ^tqto.&otvi, ^Vo. ^wnsnok 
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with other Surgeons, I have had to conteDd with thia 
difficult residue of the operation. Xo means of closing 
the aperture will, I believe, prove effectual except the 
introduction of a red-hot wire, or better, — the galvanic- 
wire cautery. 
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DBINABT DI8EASBB ; DEPOSITS, AJSTD CAlJCUIiI 

Ueiitabt diskaseb are best introduced by obw 
the characters and composition of the urine in li 
as the representative and exponent of blood-condill 
in health. 



Physical Charaeter^. — A fluid, clear, of a 
amber colour, peculiar aromatic odour, and specific 
gravity or weight, varying from I'Olo to 1*030, Hit 
average being 1'020; the quantity secreted varying 
from 30 to 80 fluid ounces in twenty-four boors, tli* 
average being about 62 ounces. Slightly acid, «(« 
after food, when it becomes neutral or alkaline, 
digestion in the stomach — chymifi cation. 



Chemical Compc 
and quantitative — Mean 
hours, for the adult male : 

Urea 
Uric acid 
Phosphoric acid 
Oxalic acid 




Consliiuen ts — qua lit 
tTventyi 






I 



Bro»g 


ht forward . . 67118 


Sulphuric acic 


. SlU 


Hippuric acid 


. 84-50 


Chlorine 


. 126-76 


Extractives*. 


. 154-00 


Soda . 


. 125-37 


Potash . 


58-21 


Ammonia 


8.58 


Lime . 


3-55 


Magnesia 


3-09 


Iron 


. undetermined 


Mucus (adven 


itions) . . 7-00 


Solids . 


. 1123-35 iSH- 


Water . 


o2j i^ 



In estimating the quantity of any urinary constitnent 
excreted iu twenty-foor hours, the weight of the body 
and activity of the functions mast both be compared 
therewith. Thns, the excretion of only 150 gr&ins of 
urea, in a person whoso weight is 80 lbs., would be a 
healthy proportion ; but if the weight be 170 lbs., that 
quantity would be very disproportionate, and indicate a 
diseased condition of serious or fatal consequence. 

The physiological crigin of the urinaTy constituents 
is represented in the following tabular view, taken from 
Dr Golding Bird's well-known work.f 
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1. Organic Products 

Ist. iDgredients characteristic of^ Urea, in 

the secretion produced by the de- 1 orefttine, 
structive nssimilation of tissues, and > nine, a 

separated from the blood by the and 

kidneys. J principli 

~^ In addi 



2nd. Ingredients developed princi- 
pally from tho food during the pro- 
cess of aasimilatioQ 



the sboi 
- puric aoi 
acid; ao 

constitai 



. Inorganic Produet.e 

" Salphafa 

pfaates, 

of sodh 

all solul 

- taken yi 

food, ao 

nnder^ 

composi 

J the syst 

4th. Saline combinations chiefly~l 

generated during the process c 

structive assimilation. 



3rd. Saline combinations separated 
{rem the blood, and derived from the 
food. 



chiefly^ 
i of de- r 



Solphab 
PhoBpba 



3. Ingredients derived from Ihe Urinary Past 
5th. Mucus of the bladder. 
6th. Debris of epithelium, ^h 

7tb. Phosphate of lime, ^^H 
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Morbid conJitions ot the nrinB are — either increased 
or diminished proportions of its normal constituents, 
or new adventitious ingredients, those, perhaps, of 
most practical importance being sugar, albamen, and 
bile. 

The nrinary bladder can well tolerate the norma] 
urinary constituents, i. e., healthy urine, which only 
sufficiently irritates that organ to saggeat, from time to 
time, the eTacuation of its contents, as the temporary 
receptacle of this excretion. But if either of the many 
constituents adverted to be secreted in excess, or if 
some new one be present, the bladder at once rejects 
the unaccustomed urine, the functional condition of 
excitement, — irritability of the bladder, with, therefore, 
too frequent and painfully urgent micturition, is 
induced. 

Morbid conditions of the urine are, in common with 
its healthy conditions, immediately referable to corre- 
sponding causative conditions of the blooil ; but their 
pathological origin — like unto the physiological origin — 
within the body is remote. 

Morbid CoNDmoss o? ths Blood. — In heallh, the 
composition of the blood is ever changing, by the addi- 
tion of new matter, received through the process of 
digestion, — the primary assimilation of food, and as 
effete matter or waste of the textures, through their 
destruction in the course of nutrition, — secondary assi- 
milation; and, furthermore, ever-changing, by the ab- 
straction of old, effete matter, — or excretion through the 
kidneys, skin^ liver, and other excreting and sec 
organs. 
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So likewise, in yariouB digcases, the composition of 
the blood is ever-changing, by the nddition of ii« 
morbid matter, through primary TnaZ-assimilation, or 
aecondary j»(i'-aBBimilation, or by the co-operation of 
both these perversions, — the former represeming tbatui 
digestion, the latter that of nutrition ; and, further- 
more, ever- changing, by the non- abstraction or rettm- 
tion of morbid matter, — md /-excretion through tfe 
kidneye, skin, liver, and other excreting and secretiig 
organs. 

(1) Mal-asfMnilaiion (a) in Nutrition. — This 
of blood-disease was first investigated by Prout,* >ad 
afterwards, physiologically, by Liebig,t who desig- 
nated the destrnctive stage of nutrition " deetmctin 
metamorphosis " of tissues. Prout was inclined to bfr 
lieve that in all cases of secondary mal-aesimilati 
the formative and deetruciive stages of this prooess 
both perverted in a greater or less degree. 

The various kinds of textures, as chemically distill 
goisbed — the albuminous, the gelatinous, the oleafrioooi 
— may severally generate morbid eonditiooB of 
blood, by their destructive metamorphosis in seconduT 
mal-assimilation , 

Lithie Acid (C||,H^N^Og), — Albuminous tissues nader- 
go decomposition into lithio acid, rather than lithate oi 
ammonia ; and the blood being thence eurcliarged wtt 
this acid, represents the "gouty diathesis." 

Urea (CgH^N^Oj), in like manner, resulting from 
normal destructive metamorphosis of highly nil 
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ons tissue — e.g., nrnscle — may possibly be produced in 
excess, by such traneformatioQ taking place too rapidly 
for excretion, by the urine, to eliminate it propor- 
tionately; or, again, the excess may possibly arise 
from uric acid by ita oxidation, as ores can be thus 
formed artificially. 

Phoephorie. Acid (POj) . — Textures abounding in 
phosphoric acid, i.e., the brain and nervous system, by 
their destructive metamorphosis in an over-actiTe 
degree, induce the " phosphatic diathesis." The blood 
is surcharged with this acid, in combination with 
alkaline and earthy bases ; forming, respectively, phos- 
phates of soda, and those of lime and magnesia. The 
di-}'i'xit>on of the latter in the urine, the only phos- 
phates ever de^oeited, does not represent their total 
amount] but only the alkalescence of the urine, as 
explained under " phosphatic urine." One general law 
appears to govern the evolution of phosphoric acid 
and the formation of phosphates : they always follow 
nervous exhaustion, particularly that resulting from 
over brain-work. Of this source, two excellent ex- 
amples are given by Golding Bird, in the work re- 
ferred to. 

OmiIU Acid (HOjCijOj).— The gebtinons texturea 
may possibly, according to Prout, by their deatructive 
metamorphosis, be converted into oxalic acid, which, 
entering the blood, represents the "oxalic acid dia- 
thesis." 

Sulphuric aoid (HO.SOj), derived chiefly from the 

oxidation of the sulphur in the deetmctivc metamor- 

L phosis of the albuminous tissues, will, theretote^ Vb«> 
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produced in excess by their too rapid and alianfll 
tranefonoatioa in this et&ge of secondary assimilatii 
The oxidation of cyetine and taurine is another p 
bable source. 

Hipjpuric acid (HOjCjgHNOg), a highly carbonacei 
acid, may, perhaps, be produced in excess by the i 
stmctive metamorphoeiB of nitrogenous tisenc. 

Lactic acid (HOjCgHjOj), in eicess, may also haw 
similar origin ; muscular tissue everywhere aboondi 
in lactic acid. 

Chloride of sodium {NaCl) and chloride of | 
tasBium (KCl), in excess, are, perhaps, produc 
by the deBtructire transformation of the tissaes 
general. 

Sugar of the grape — glucose (CijH^oOjg) in the bl< 
— and thence the origin of diabetes mellitus, noaj p 
sibly proceed from the gelatinous textures (Proat) ; 1 
the liver-origin of the glucose from glacogen, as sho 
by Claude Bernard, is now the generally adtmb 
Bourco. 

{b.) Iv the process of Digestion, perversions of primi 
assimilation generate morbid conditions of the bla 
similar to those which emanate from perversions in ' 
course of nutrition. 

The perversions in question are referred by ft 
to the stomach, the duodenum, and the chylifec 
system. 

Lithie acid may be a product of the imperfect dio 
tion of albuminous food in the stomach. Mal-assii 
lation in the dnodenum generally results from that! 
the stomach, and that which takes place in the dn 
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feroos system of Teasels may fonn the pseado-albuminous 
matter of scrofula. 

l'rc(t. — An excess of nitrogeDoaB food will probably 
produce oicesa in the blood ; a considerable increase 
taking place in the nrine after Buch food. 

From this triple source the blood becomes contami- 
natcdj unless the product of mal -assimilation in the 
stomach and duodenum is evacuated as f fecal, ill- 
digested food. 

Phoxphates. — An excess of phosphntes in the blood 
will result from au undue proportion of food contain- 
ing them. A vegetable diet has this effect, of which 
the experimental observations of Dr Bence Jones* 
afford ample proof. Alkalies, taken continuously, 
favour the production of phosphates, by supplying the 
base with which phosphoric acid may combine. 

Otalic acid is occasionally introduced by particular 
kinds of food — e.g., common rhubarb, sorrel, &c. ; and 
then, if hiird water, which contains lime, be drunk, 
oxalate of lime is formed in the blood. But this acid 
is more frequently generated by mal- assimilation of 
saccharine matters during the digestive process, as was 
first suggested by Prout. 

Sulpkurie acid, partly derived from the sulphates of 
the food, whether vegetable or animal, and from thi' 
oxidation of salpbar in its course through the body, 
may introduce or produce an excess, when either mode 
of food-origin is increased beyond the requirements of 
t he system. 

IJilij-nrie acid, in excess, may arise from food itself 

nim>l Cbcmiiti}',' it. 

i\ 



too rich in carbon, i.e., vegetable, as comjMM 
animal food. Medicines containing benzoic bc 
a Bimilar effect, this acid being converted into 1 
acid during its passage through the system. 

Lacfic add, in excess, may also have a food- 
sngar, or amylaceous matters, by their decomp 
producing lactic acid, and certain soar kinds ( 
as BOOT milk, or cabbage, having already ant 
such decomposition. 

Chlorides of sodium and potassiam are int] 
in excess, by articles of food abounding^ in thes 
e.^., salted provisions. 

Sugar. — Front first snggosted the possibility a 
being a product of the primary ?na^-as8inulal 
farinaceoos matters, and thence the origin of i 
mellitus. It is well known that starch and gi 
converted into sugar by the action of acids, and 
indisputable that the stomach is prone to aci 
diabetes — a clinical fact which accords with tb 
advanced by the authority referred to. Sat tliQ 
production of sugar during digestion in diahei 
established by M'Gregor.* 

Claude Bernard has since apparently demoi 
the constant production of sugar, alike from ( 
and uDazotised matters, by the liver, in heal 
therefore the probability that this organ is at le 
source of sugar in diabetes, by over-activiW 
function, in respect of sugar-production. 

Certain it is that sugar abounds in th* 1 
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■ diabetic patients, as shown by the aimlyses of Mait- 

■ land and Ambrosiani. 

■ Oleaginous mailers are probably generated &ee1y by 
primary mal -assimilation in persons who have a marked 

hi tendency to obesity, and thence the blood becomes 

■ eiirchorgcd with fat. This excess not being relieved 

■ by secondary assimilation, it accumulates in the body, 
a encompassing and invading the textures interstitially ; 

and, in the process of nutrition, usurping and occupy- 
Hi ing the place of their proper stractural elements, it 
h becomes apparently one mode of fatty degeneration — 
by the substitution of fat ; yet the blood remaina 
m- surcharged from its original source of continued 
^ production. 

All the foregoing conditions of urine have reference 
to those blood- diseases which result either from per- 
versions of nutrition, or of the functions of the diges- 
tive organs, or from both ; and which manifest 
themselves by these morbid states of the urinary 
excretion, they being in their turn signs of the existing 
blood' disease. The kidneys are merely the channels 
through which the noxioua matter, whatever it be, is 
excreted from the blood. 

(2.) Mat.E^crdion (a) /hrovgR Eidueijs.—The kid- 

. neys are liable to undergo certain stmctural changes, 

whereby some one or more of the urinary constituents 

_• ordinarily excreted is retained in the blood, and thus 

adding a noxious matter thereto, gives rise to its own 

peculiar blood -disease. In any such case the morbid 

state of the urinary excretion is the sign of that struc- 

-al change which the kidneys are andergoing or have 
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nlready andergone. These organs, and the blood-dis- 

cane induced, stand in the relation of cause and effect ; 
while the peculiar state of the urine ia the sign of the 
particular cause in operation. I allude ctiefly to con- 
gestion of the kidneys causing euppression of urioe, 
and to thoir fatty or granular degeneration — Bright*! 
disease, as originating a certain blood-disease by the 
retention of urea and excretion of albumen ; the renal 
disease being manifested by corresponding cViangea in 
the urine secreted — viz., the absence or diminiabed 
proportion of urea and water, and the preeence ei 
albumen in variable quantity. 

All these urinary changes are reflected in the blood. 
Analysis discovers a large accumulation of watei^-r 
tending to dropsical effusions, the retention of urea, and 
a diminished proportion of albumen, togetIn?r with a 
rapid decrease of the red particles of the blood. " I 
am acquainted," writes Sir Robert Christison, "witi 
no natural disease, at least of a chronic nature, whieh 
so closely opproaclies hiemon-hago in its power of im- 
poverishing the red particles of the blood." 

No other very marked changes occur. Subjoined 
are the results of Franz Simon's observations as qaoted 
by Dr Owen Reca.* 

Vuler. Blood Fibrin. OorpuKlca. Solid* "f Snrnirri 
BMllh . , . 7757 38 137-1 8.^4 

AlbuminurU . 8083 39 133-9 6t-8(I) 

8-59-2 8-2 TS-fi 57-2 (3) 

B5fi-5 4-S *2 7 97-3 tS) 

(1.) A man aged 55, — First stage of gTanalatiaOf 
anasarca : urea in blood. 
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(2.) A man aged 44, — First stage, more advanced 
than (I) anasarca, pneumonia : area in blood. 

(3.) A man aged 23. — Advanced granulation, after 
scarlatina. 

(6) Skin-Excrelion. — Turning from this to other ex- 
cretions — considered with regard to the etiology of 
blood- diseases — the eweat being complementary to the 
excretion of urine, comes next in order. While, how- 
ever, much is known respecting the structure and 
functions of the sudoriparous glands, chiefly by the 
researches of Purkinje, Breschet, and Ronssel de Van- 
zeme, little can he said specially respecting this glan- 
dular system in ita causative relation to morbid con- 
ditions of the blood; thus affording another proof, if 
more be necessary, of the incompetency of Physiology 
to predetermine anything in Pathology. The latter 
must be founded on independent observation ; and in 
respect of the sudoriparous glands, their pathology has 
not yet been separately investigated. Arrest of the 
function of these glands — checked perspiration — has 
hitherto been observed only in connection with febrile 
diseases ; " but," remarks Erasmus Wilson,* " it is pro- 
bable that the perspiratory secretion, like that of other 
secerning glands, may be diminished and checked, as a 
consequence of inflammatory disorder of the sudori- 
parous glands themselves, independently of the rest of 
the organism. Dryness of the skin, occasionally met 
with, is owing to the absence of secretion by the sebi- 
parous or sebaceous glands." 

Arrest of the perspiratory secretion must obviously 
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induce some morlDid condition of tlie blood, by i 
tion of the excrementitioua matters which Bfaoald 
eliminated. Rhonnmtism is usually attributed to tl 
cause, under the influence of exposure to wet and coldJ 

The perspiratory secretion of certain parts of tj 
body — e.g., the axill© and feet — is apparently Bpeciat 
excrementitiouB ; and the sudden suppression o£ rai 
sweat therefrom has been followed by typhoid Byi 
ptoms of the worst character, obviously due to rete 
tion of poisonous matter in the blood. 

Certaia constituents of the urine and bile — e.f, 
lithic acid and bilin respectively — may be detected i 
the perspiration occasionally, and then the blood 
assuredly poisoned. Besides, however, being comjil 
menlary to other eicreting organs, it would appear thi 
the skin, in common with all such organs, eliininati 
many other matters, which are either of a poisonoi 
nature, or, if innocent, have accumulated in excea 
and which, in either case, had been taken into tbe en 
culation. The following substances have been detecfa 
in the sweat : — Quinine, sulphur, mercury, iodin 
iodide of potassium, aasafcetidfi, garlic, saffron, olii 
oil, rhobarb, indigo, Prussian blue, and copper,* giq 
pressed eHmination of these matters will cause morfai 
conditions of the blood, severally varying in importanfl 
with the particular matter retained. The perspiratio 
haa been known to undergo certain inexplicable alten 
tions of colour, becoming blue, green, sofEron, yeUon 
ruby, or black; and unless such chauges are due 1 
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colonring matters only, they bespeak some more serious 
perrersions of excretion, which, if checked, will inevit- 
ably be reflected in the blood. 

The sweat sometimes becomes altered in another 
sense. Instead of being excrementitioas, it may carry 
off some one or more of the essential constituents of the 
blood, which ia thos robbed of what sboold be re- 
tained. For example, albumen has been fonnd in the 
sweat in rheumatic fever, gastric, pntrid, and hectic 
diseases, and on the approach of death.* Or, some 
essential constituent of the blood, and one that is also 
a normal constituent of the sweat, may be secreted in 
&(;(!«««; affecting the blood's healthy composition and 
properties, by altering the proportion of its essential 
const itnents. For example, an undue quantity of 
sweat is sometimes secreted in very hot weather, 
thereby draining off from the blood an eiceasive 
quantity of waUr, This disorder, known as idrosis, 
was witnessed by E. Wilson in several instances, 
during the burning August of 1866 ; and a similar 
condition was a prominent feature of the " sweating 
sickness" that occurred in Ei^gland in the Bixt«enth 
century. 

Possibly idrosis should be regarded as an excessive 
secretion of more than water ; that all the con- 
stituents of sweat — which, as a whole, is properly 
excrementitions — are simultaneously eliminated only in 
^mdve ipianiiiy ; nevertheless, the blood's composition 
becomes altered, relatively to the proportion of other 
excrementitioas matters passing into the circnlattoa. 

• Op. dt WUho. 
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The balance of effete matters of varioas kinds, erer 
mingling in the blood, is dieturbed ; and whatever 
relatively preponderates will represent a blood -diseaee, 
enduring until such balance is readjusted by a compen- 
satory dist'harge of other excretions of an opposite 
character. This view of idrosis, and its relation to tlifl 
constitution of the blood, implies a pathological princ^jdei 
well illustrated by the consequences of an exceesin 
discharge of other excretions. Bilious flux, for ex- 
ample, as compared with a diminished proportion irf 
urine excreted, gives rise to a constitutional disturb- 
ance, which, agreeably to the principle alluded to, is 
thus interpreted by Dr C. J. B. Williams :* — Urine 
contains a large proportion of azote; its exceemTC 
separation from the blood, therefore, leaves a compart- 
tive predominance of hydrogen and carbon in this 
Huid. Bile, again, abounds in hydrocarbon, and its 
copious removal, therefore, leaves a superfluity of azot& 
Accordingly, a flux of bile is either accompanied by a 
highly loaded state of the urine, or by fever, not 
subsiding until the urine becomes very copious, ijr 
deposits an abundant sediment. The most probabb 
interpretation of this fact is, that excessive secretion of 
bile disorders the composition of the blood; bo lon^aa 
the kidneys rectify this disorder, by separating in 
greater abundance the solid contents of the nrine, no 
fever results; but if the kidneys fail in ther task, 
fever ensues and continues until they resume it; then 
a free secretion from them, and copious urinary depoehi 
is symptomatic that the fever is declining. 
• 'PniicipUi olUedkinc,' 185«,pp. 131, 13^ 
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(() Liver Eecretion. — Contrasting with the blood- 
disease conseqaent on biliout fiar, an opposit« state 
of the blood, signified by jaondice, is the oSspring of 
a continued dfficieiil elimination of bile from the systeni. 
This occnrs in either of two ways : by some meclianicsl 
impediment to the free escape of bile throngh the dncte 
into the duodenum, or by the suppression of bile- 
secretion. The etractnal conditions will be hereafter 
noticed in connection with the Symptoms and Treat- 
ment ; but in either case janndice arises. 

Morbid Conditions of the Ukine. — Having briefly 
traced the general pathology of the blood, so far as 
it is a primary part of urinary pathology, we proceed 
to examine the accompanying morbid conditions 
of the urine. Their diagnostic interpretation is 
essential to the removal of those conditions of the 
blood, of which they are also bat the symptomatic 
manifestation s . 

Each such (symptomatic) condition of urine will be 
preceded by a tabulated view of the several diseases 
with which it will be found, according to our present 
experience, to be associated. In none of the diseases 
thus indicated, is the particular state of urine invariably 
present in every case, nor through the whole course 
of the disease ; nor is the amount of increase or diminu- 
tion expressed. But, allowing for these unavoidable 
omissions, this arrangement will be convenient for ready 
reference in connection with the several conditions of 
urine described. 

Urine for Examijiafton. — The diagnostic interpreta- 
tion of mj particular state of nhae most obTJooBly 
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relate to its source or OTigin in the system, 
product* arising and accruing from mal-aBsimilatii 
whether by that of digestion (primarily) or of nutrition 
(secondarily) — and which appear in the urine, can be 
selected for examination by observing a very simple 
precaution with regard to the sample of urine. 

Urine secreted at from three to six hours after 
meal, represonts the products of digestion ; while tl 
secreted several hours subsequently, when the orine 
from this source has run off, represents the products of 
nutrition in its destructive metamorphosis, or the debri* 
of the t«xtures. The latter may be called vrlne of ike 
blood ; and if examined in the morning before breakfast, 
after an interval of fasting from over-night, will be 
found to contain, unlike the urine of digestion, the waste 
of the textures. To make this observation complete, 
the bladder should be emptied over-night, to preclude 
any admixture of the urine then in the bladder with 
that which is secreted during the night. By this pre- 
caution, the products from these two sources of urine 
can be detected and distinguished, in most cases, witli 
approximate certainty. 

Chamgeg in Urine from Decomposition, after Emisi 
— Stale Urine, — The changes which take place in 
urine after emission, and as the result of decomposi- 
tion, must not be mistaken for those which rcpreaeot 
morbid conditions. 

Healthy urine may thus undergo departures from 
ordinary slightly acid reaction, in two opposite 
tioQB ; becoming higlili/ acid, or turning to an alkal 
condition. 
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(a) Hyper-addity, or Acid Urinary Fermentation 
(Scherer), — This cli&nge consists in the generation of 
lactic acid and acetic acid ; the macns of the bladder 
acting apparently as a ferment on the urinary pig- 
ment. Like other fermentive processes, therefore, this 
one is prevented or arrested by alcohol or boiling, or by 
removing the ferment — vesical mucus by filtration. The 
changes consequent on this production of acidity are, 
a precipitation of the amorphous urates, then of uric 
acid, and often of oxalate of bme. Simultaneously, 
confervoid vegetations — the mould or sugar fungus — 
are apt to appear. Acidity, increasing for some five 
or ten days, declines as putrefaction succeeds. An 
ammoniacal reaction and odour now supervene, with 
opacity of the urine from the development of myriads 
of minute linear particles — vibrios. The amorphous 
urate deposit has become changed into dark round 
masses of urate of ammonia, uric acid crystals are 
replaced by bright prisma of triple phosphate, and 
amorphous phosphate of lime sinks as an abundant 
sediment. The growth of confervoid vegetations is 
arrested with the change of reaction, and they perish 
as putrefaction is established. Elxceptions to this order 
of change occur. Urines of low acidity or of low 
specific gravity do not undergo any marked increase 
of acidity ; but they become ammoniacal in a day or 
two, or possibly in a few hoars. 

(b) Alkalegcence, in exposed urine, results from the 
transformation of urea into carbonate of ammonia, and 
this change maybe induced by contact with any decom- 
posing matter^ stale urine in particular. 
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(c) Certain organic deposits, as blood corpuscles, K&al 
epithelium, and nriniferou9 tubule casts, are soon 
destroyed by an exposure of twelve or twenty -four 
hours, especially in urine of low specific gravity. But 
pus corpuscles, scaly epithelium, and spermatozoa, retain 
their microscopical characters for a much longer period, 
even to an advanced state of urinary putrefactiou. 

Bearing in mind all these peculiarities of decompose^ 
urine, the rule should be to examine any specimen 
urine within a few hours after its emission, 

OUnieaJ Examination of the Urine. — ^From a practi< 
point of view, an examination of the urine is a much 
more simple procedure than that whereby original in- 
vestigations are couductecl, as commonly detailed in 
works on Urinary Pathology, but which necessarily 
involves a minute knowledge of chemical analysis and 
of microscopic manipulation beyond the requirement© 
of clinical practice, or the time at command of those 
who are bo engaged. 

The following method of examination indicates the 
order of procedure which will commonly be found 
sufficient ; and the essential particulars to be noted 
respecting morbid conditions of the urine. 

(1.) Physical Characters. — Observe the colour, clear- 
ness or turbidity, any deposit or foreign body, odoor, 
and specific gravity, as shown by the uri no meter. 
Reaction — acid, alkaline, or neutral, as tested by a slip 
of blue litmus paper, or yellow turmeric paper ; the 
one becoming red, when the urine is acid, the otbet 
brown, when the urine is alkali 

A deposit — observe its colour^ admixture with. 
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spparation from, the nrine, and wLeter floating on the 
surface as a pellicle, suspended n& a cloud, or precipitated 
as a sediment, apparently amorphous or crystalline. 
* (2.) Cheniical TeaU — (n) for Deposits. Effect of Aca/. 
/ — Pour a sample of the nriue, with deposit, if present, 
I into & test-tube, and over the flame of a, spirit-lamp 
heat gradually to ebullition. Observe the disappearance 
of turbidity, as when a deposit of Uthaleit ; or the appear- 
ance of turbidity, as by a deposition of phopjfhaiet. 
Or the latter appearance may be the coagulation of 
albumen. Drop a few drops of strong ntlrie acid- into 
the tube, and heat again ; the one deposit, phosphates, 
entirely disappears, the other, albumen, becomes in- 
creased and consolidated. 

Other tests for deposits: solubility in acetic ocid, in 

I liquor potassse ; insolubility in both acids and alkalies. 
An approximate estimate of the whole quantity of 
lithic acid, or of phosphoric acid, excreted, beyond 
what is indicated by any deposit, should then be 
determined. 
{b) For Foreign Constituents. — Alhumen, note its 
absence or presence ; and make an approximate calcnlo* 
tion, from' the quantity in a given measure of urine, 
of the whole quantity passed in twenty-four hours. 
Sugar, note its absence or presence ; and similar 
approximate calculation of quantity. Bile, its absence 
or presence. 

(3.) MicroMopic Eiaminafion, — CrytiaU, note the 
absence or presence in the urine, or in any deposit ; their 
shape, or other characters. Note hlood corpuscles, put 
I and mucuf corpuscles, epithelial cells, Mrimferoiu tubHl* 
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casts, epermatozoa. Vegetable parnsxVic prodactions, or 
as engendered in decomposing or fermenting urine, 
e. g., penicillium glaucnm in non- saccharine urine ; tomlK 
cereviaife, yeast-planfc, in saccharine urine, when sub- 
jected to the fermentation test. Other foreign sub- 
gtances, e. g., hairs, cotton fibres, from the towel as«d 
in examination, sputa, starch granules from admixture 
of food or tooth-powder, faecal matter, particles of eoot, 
sand, or dirt. 

AppUanceg for Examination of Urine. — (1.) — Chemical. 
Certain simple chemical apparatus and tests will Boffice 
for a clinical examination of the uriuo, and of it« 
deposits. 

The apparatus compriseB — Urine glasBes; a rather taU 
and deep receptacle suitable for immersion of the 
urinonietcr in taking the specific gravity of urine, and 
a glass graduated as a measure ; test-tubes, in a half- 
dozen series, with stand, apirit-lamp, and well corked 
bottle of methylated spirit, slips or shdes of glasa, drop* 
tubes, and glass -stirring rods. 

The testn ordinarily required are — acids : nitric acid 
fort., acetic acid ; and alkahes : hquor potassce, liquor 
ammonise fort. S]3eciid tests: sulphate of copper solu- 
tion, or blue hydrated oxide of copper, or yeast for 
sugar-testing ; sulphuric acid for bile testing. 

(2.) OUnical Microscope. — Oberhanser's nucroacope 
is an instrument which I have been accustomed to nae 
with others, in the examination of the urine and its 
deposits. I have had the same instrument in use since 
the year 1853, a period of twenty-three years. The only 
inconveniences I have experienced in working it are 
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that in altering the focns, or the field of Tision, re- 
spectively, the re<[uisite adjustment cannot be so readily 
commanded by the hand-movement of the tube, or the 
object, aa it is by the screw-movements in other micro- 
Bcopea. Bat, nnproTided with this additional me- 
chanism for either sach purpose, the price of the 
instrameat is much less, an important consideration 
with regard to its general eligibility.* 

Beale's clinical pocket microscope is a very simple, 
portable, and inexpensive instrument. 

Ol'jtcl-glussee required for Clinical Examination. — 
Whatever form of microscope be preferred, the object- 
glasses, for magnifying the object to be examined, are 
the most essential requisite. The qualities of an object- 
glass consist in its magnifying power and achromatio 
character, by clearly defining the object, without any 
encircling play of colours. The powers most com- 
monly useful in medical practice are two — the quarter 
of an inch focus, magnifjring about 200 diameters, and 
the inch, magnifying about 30 to 50 diameters. 

MicToieope La mp. — For examining objects by artificial 
light at night, or otherwise in the absence of day- 
light, some kind of illuminating contrivance will be 
necessary. An ordinary Frtnch lamp, provided with 
a blue glass chimney, may be used, or that recom- 
mended by Dr. Lionel Beate, a small paraffine lamp, 
with a round wick, may be preferred. But in the 
absence of any such lamp, a short wax caudle, giving a 
clear white light, steadied by a screen, supplies a ready 
contrivance which will generally suffice. 
* Olwliuuot'* Micr«to»p« lai "*■]--' g' . &t., vilb Bvx, ««iiiptata,£G. 
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Diseases assonated :* — 

Incrfaied with 

Dyspepsia. 

Gout. 

Nephritis, acato. 

Rheumatic fever. 

Disease of liver. 

Cirrhosis. 

Jauudice. 

Chronic diseases of Btomocli, 

Enlargement of spleen ? 

Ague. 

Leucocythemia. 

Pneumonia. 

Phthisis pnlmonalis, scnte. 

Ditto chronic F 

Emphysema of Inng. 

Ditto, with bronchitis. 
Capillary bronchitis, acute. 
Pleurisy. 
Disease of heart. 
Typhus fever. 
Typhoid „ 
Scarlet „ 
Small -pox. 
Eczema impctiginodes, acute. 



Dlninithed « 
Anaemia and cMoi 
Diabetes mellit 
Nephritis, chroni 
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General Symptoms. — They are those of gout, which 
may be taken as representing the lithic acid diathesis. 

The premonitory symptoms rofor to the digestive 
organs more especially, but also to the heart, lungs, 
brain, and perhaps other viscera. Dyspepsia, denoted 
by heartburn, eructations, acidity of the saliva, in- 
appetency, and nausea. The bowels, distended with 
flatus, are irregular ; urgent diarrhcca alternating with 
constipation. Pains dart about the body, and, with 
general restlessness and peevishness, there is mach 
depression of Epirita and gloomy apprehensiveness. 
Palpitations and shortness of breath evince the sym- 
pathy of the thoracic organs ; while headache, witli 
a swimming sensation, and sometimes a feeling of 
explosive fulness, are the accompanying cerebral sym~ 
ptom,. 

A Jit of the gont ifl manifested by inflammation 
attacking the joints, and very commonly the Urst 
joint, or ball, of the g^at toe. Commencing usually 
when the person about to suffer has retired, and has, 
perhaps, enjoyed some hours of sleep, he is awoke 
with pain in one of the feet, affecting the baU of the 
great toe, or, it may be, the htel, instep, or ankle. 
Cold shivering generally takes place, succeeded by 
heat, as the pain — boring, grinding, and wrenching — 
fastens more and more firmly on the spot of its choice. 
" Place your joint in a vice," said a witty Frenchman, 
" and screw the instrument up until you can endure it 
no longer. That will represent rhenmatisra. Then 
givo another twist, and yon will somewhat realize gont." 
The akin over ^hia pwt ia acutely tender, red, tenae. 
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In nim tke w tgmj Beeki 

btBueU of tlie weight of Itis bed-clotfaas ap 
isfluBed, in Tain be ekifts bis foot fma pk 
in aenr^ of n oool and euf positioii. n 
notieleM, gnpplem jH note ti^bslj. At 
tbe ooane of twenty-four boon or so, it Wfrfiw iteUl 
giaduDy-, perbiqw aaddf^Ir. Tbe d e ep lcan excftan^ 
also tben wabndet, and tbe victim enjc^s aoma t»B> 
porary repoae. He w»kes again to ondergo pmlA - 
ment. The toe-sorew b re-af^Iied, it mmy be wiA ■ 
torn or two le«s ; and dailj a slighter pnmebmest ii 
inflictedj nntil at length the fnll penalty has been pdl. 
Then the cuticle peeU off tbe part, for goaty iiiflaiiiiM 
tion ends in rcsolntion, it never terminates bj tkt 
effusion of lymph, eupporation, or gangrene. 

Sometimes, having settled in the foot, it saddraily 
disappears, and migrates to tht stom&ch — tbongh tliii 
has heen denied — to the heart or brain ; retroccdent gooi, 
as it is then called, being, unlike the retreat of sa 
ordinary foe, &a BHsanlt on the very fortress of Ufa 
Lfess perilous migrations occur; to the urethra, with • 
ttcaldiug discharge; to the testicle, a form of orchitii; 
to the eye, inducing ophthalmia. 

The real docline of an attack is marked and measorad 
by a flow of urine, surcharged with lithic acid, tiuM 
relieving its accumulation in the blood, and pbuulf 
declaring the natuTD of the disease. Irritability of 
the bladder at this time is often tormenting. Repeated 
attacks of gouty inflammation leave structural resolu 





behind j the cellular texture aroand a joint becomes 
pervaded with a deposit of lithate of sodaj forming 
concretions, at first pnltaceou8, then chalk-stones of 
perhaps considerable size. Hence the nodular toes 
and fingers of chronic gout. The skin over these 
nodules being stretched, at length breaks, and the 
chalky concretions are laid bare. Lithate o£ soda 
has been found infiltrating all the textures of one or 
several joints ; in the synovial membrane, cartilage, 
heads of bone, and ligaments ; and usurping their 
place, the articulations are irreparably destroyed. 

Physical CkaracUrs of Urine. — Clear, bright, golden 
or coppery colour, like brown sherry. Specific gravity 
increased. Quantity somewhat diminished. Acid re- 
action more decided, producing a deeper shade of red 
in blue litmus paper. A deposit of yellow or red sand, 
resembling particles of cayenne pepper, — lithic acid, 
sometimes in great abundance. 

IHagnogtic Value. — Lithic acid is eliminated from the 
blood, in combination with some base — soda, or ammonia 
more commonly, forming lithates of soda and ammonia. 
These salts, readily soluble In urine of the temperature 
of the body, are precipitated only when present in 
excess proportionately to the aqueous portion of 
urine secreted, and as the supersaturated solution 
cools. They then appear as yellowish, or red brick- 
dust deposits, which will be presently described. Lithic 
acid may, however, be liberated from these salts, by 
decomposition ; but it occurs only when some other acid 
is present in excess to replace the acid in combination. 
Free lithic acid being insoluble, is then preciQitutA^^ 
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ft deposit in the urine li&ving the sboTP 



appearing s 
characters. 

Microscopical Oharafterg. — This deposit consists pi 
minute crystals, in various shapes, of which rhom- 
boidal prisms are the most commonly characten^tit 
(Fig. 33.) Other forms are represented in Fig, 
Fjo. 3S. 
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Respecting the kind of acid by which aric acid is 
thus depoaitedj Parkes observes :* " It does not follow 

that the acidity should be owing to any Bingle acid; 
it is owing either to an augmentation of all the nsnal 
acids of the nrine — the sulphuric, phosphoriCj and peThBp& 
the hippuric, the lactic, and the carbonic — so that the 
bases are insufficient to neutralise them — or to the forma- 
tion of acids after emission of the urine — ^riz., probably 
the lactic, acetic, butyric, or oxalic. 

" It is of course, possible that the deposit of aric acid 
may be owing, not to excess of other acids, but tti 
absolute deficiency of alkali : no facts have yet been 
discovered on this point. 
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nsnally the high- coloured, red, pigment -loaded orini', 
but yellow and transparent ; the add is deposited slowly, 
and without admixture with lithates. Uroxanthin 
(indican) is often present in large quantity ; and, ns 
Virchow suggests, it may more rapidly form acid than 
common pigment." 

The practical issue of all these considerations is this— 
that to rightly estimate the value of " Uthic acid 
urine," as the sign of a corresponding *' morbid blood- 
condition," it is neceesary to discover the total amount 
of lithic acid excreted from time to time ; and for 
this purpose we cannot trust any deposit tliereof, either 
combined or free. The lithatea may be in excess, tkari 
of a supersaturated solution; and litbic acid itaeU 
becomes apparent only when the nrine is hjrpsnMd 
from other causes. 

Chemical Tests, — The over-acid reaction, aa shown hj 
blue litmns paper, has already been noticed. 

A deposit of uric acid is insoluble in hot ivater, bat 
soluble in alkalies — potash, soda, and ammonia, 

A portion of the deposit is to bo dissolved in a drop 
of potash. The alkaline solution is then to be treated 
with excess of acetic acid. In a few hours, crystals of 
uric acid will have formed, which can be identified by 
microscopic examination. 

A portion of the deposit may be placed on a ^as 
slide, and treated with a drop of strong nitric acid. 
Evaporate to dryness by a gentle heat, and expos© tie 
slide to the vapour of ammonia, or add a drop, A 
beautiful violet colour, from the formation of mnrexide 
attests the presence of aric acid, or a orate. (L. Beale.) 
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The total amount of lithic acid excreted can be dis- 
covered by a simple experiment, devised by Golding 
Bird. Let all the Tiriiie passed in twenty-four hours 
be collected, well shaken, and a given quantity — say 
about two ounces — be mixed in a conical glass vessel, 
with about half a drachm of hydrochloric acid. In six 
or eight hours crystals of uric acid are copiously 
deposited on the sides of the glass. To ensure their 
complete separation, they should be allowed to repose 
for twenty-four hours, and may then be washed, dried, 
and weighed.* Simple multiplication shows the whole 
amount of uric acid secreted in the twenty-four hours, 
without the chance of any considerable error. In esti- 
mating the pathological importance of the result thus 
obtained, the healthy standard of quantity should be 
remembered, and this ranges from 6 to 10 grains of 
nric acid in twenty-four hours. 

Urates or Lithates of Soda or Ammonia in Urine. 

Itiseaaes attodated : — 

The same diseases as with Lithio Acid Urine. 

Physical Characters of Urine — Turbid in all cases on 
cooling and depositing lithates; the other characters 
of the urine vary, principally, with their colour. 
WKile lithates are deposited from a pale-coloored 
urine; specific gravity low; 1"010 to 1'014. The 
deposit is suspended, having a whitish floccolent cloudy 
appearance, which resembles mncus. i^uwn-colonred 
lithates are deposited from an amber- coloured urine ; 
specific gravity higher, bat still lower than nonnal. 
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being about I'OIS. Sad brick-dust litliates are depo- 
sited from a yet deepor-coloarcd urine, and of faiglie 
specific gravity. Purple and pink lithates are depo- 
suited from a correeponding coloured urine, and of higi 
epecific gravity. Tie quantity of lithates secrete^ 
and precipitated spontaneously, may not be eqoal 
Hence the latter may not indicate tte whole qnnntitr. 
They are held in solution by urine of the ordinary tem- 
perature of the body, 98 ; but as the urine cools m 
exposure in the vessel used for its reception, the 
litliatpa are deposited. The proportion of water, ae t 
constituent of urine, will also regulate the qnantil) 
deposited. These two conditions have been alread; 
noticed. But over-acidity of urine, owing to other 
acids in excess, allows an abundant deposit ; whereas, i 
slightly acid or slkaline urine holds a proportion of the 
lithat-es in solution. 

Mici'oeeopical Characters. — Amorphous granulea ii 
the usual appearance of lithate of ammonia, as eea 
under the microscope (Figs. 35 and 36}, but certain iorna 
of crystal are, occasionally, presented. Thus, sphemles 
uometimea constricted in the middle, assuming a domb- 
bell shape ; or spherules wtth little claw-like projections 
(Figs. 36 and 37). Urate of soda is represented a 
Fig. 38. The junction of lithic acid-orystals gives riw 
to various singular appearances. 

Chemical Tcgls. — Heat re-diasolvea the lithates. 
Hot, not to say boiling, water poured into the chnmber- 
utensil, causes the turbidity to disappear, and thus 
clears the urine. But this result may be partly dae t* 
the increased proportion of solvent — water, thus added 
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to a previously concentrated urine, A small qaantity 
of the turbid urine heated in a test-tube becomes clear, 
but it again becomes turbid on cooling. The deeper- 
coloured urates are dissolved by a rather higher tem- 











perature than the paler varieties. Alkalies — potash or 
ammonia, dissolve these deposits ; acids — hydrochloric 
or acetic, Eeparate uric acid, having the appearance and 
crystalline forms already described. 

A rough approximate analysis of the urates may be 
readily accomplished. The uric acid having been de- 
termined in a weighed portion of the dried urate by 
dilute hydrochloric acid, another portion of the orate 
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shonld be burnt, and, after washing the ash, tested 
with the blow-pipe. If the base be ammonia, a very 
small quantity of ash only will remain. For a full 
analysis of the urates, they should be previously ex- 
amined with the microscope to ascertain whether they 
are free from phosphate of lime or magnesia, or oxalate 
of lime (Haasall). 

Potash may be the most abundant base, next am- 
monia, and last soda. (Bence Jones.) lAjne is alwars 
present in considerable quantity. (Hassall and Scherer.) 
Magnesia is an occasional base. (Robin and Verdeil). 

It would, therefore, appear that the term mix^ 
urates more accurately designates this deposit. The 
proportion of uric acid is always large — over 80 per 
cent. (Scherer); over 90 per cent. (Bence Jones). 



Urea {C 


H^NjOj) .V Urine. 


Diseases associated . 


— 


Increued with 




Acute pneumonia. 


Epilepsy. 


„ phthisis. 


Acute yellow atrophy of 


„ capillary bron- 




chitis. 


Spasmodic asthma. 


Pleurisy. 




Acute hepatitis. 


Non-febrile icterus. 


Rheumatic fever. 


Acute gout. 


Meningitis. 




Typhua fever. 




Typhoid „ 




Scarlet „ 





I 
I 



Diabetes msipidus. 



Nopliritis, acute and chronic. 

Ague, after fit, 
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Incrauad with Kminiihed nitli 

Meaelee. 
Smallpox. 
Diabetes mellitus. 
Diuresis after dropsy. 
Nephritis, acnte, 
' Agne, during fit. 
Acute eczema f 

General Symptovis — are those of great muscular 
weakness and nervous exhaustion, with sometimes a 
dull aching pain across the loins ; a worn, anxious ex- 
pression ; and, with diureais, pallid emaciation, craving 
hanger and thirst. Irritability of the bladder is a 
marked symptom in all cases. 

Physical Characters of Urine. — Excess of urea may 
occur, without diuresis, — the quantity of urine seldom 
exceeding the normal quantity, but the quantity of urea 
being both absolutely and relatively greater than in 
health ; or with diuresis, — the quantity of nrine being 
excessive, and the quantity of urea, therefore, in a 
given specimen, less than in health, but the quantity, 
absolutely, and relatively to the other constituents, 
greater also, in this case, than normal. Azolnria, or 
unreal diabetes, as the latter may be termed, although 
differing only in degree, is a very rare disease. 

The former condition of urine is, in colour, clear and 
pale, but occasionally assnming the appearance of 
porter diluted with water ; odour, not peculiar, but 
ammonia cal (apparently from decomposition of the 
urea) when not quite fresh ; specific gravity rather 
above the average, 1-020, but varying from 1-Ola tia 
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1'030, or even higher. Quantity about normal, 
action acid, when the urine is fresh, bat speedili 
becomes alkaline, from ammonia. A deposit of ores, 
in crystals, soon forms by evaporation, on the addition 
of nitric acid, forming the nitrate of nrea. 

Microscopical Characters. — Long needle-shaped crvs- 
tais, by evaporating a drop or two of urine on a slip 
of glass. Nitrate and oxalate of urea also presem 
crystals ; the former in hexagonal plates and rhombic 
octohedrtD (Fig. 3P) ; the latter, in rectangular and 





right rhombic prisma {Fig, 40), with a tendency to I 
formation of dumb-bell shaped oxalate of urea. 

Chemical Tests. — Nitric acid added to a few dropad 
urine on a slip of glass, forma the nitrate of 
(Cj;H^N.,0.,,H0,N05), which, on evaporation, appetfi I 
as a cruet, more or less thick, according to the ( 
tity of urea. Oxalate of urea (C^H^N^OoiHOjCgO,) ii 
formed in like manner. Either compound can fat 
verified by microscopical examination, while the ohrani* 
cal test indicates, approximately, the quantity of i 
present. 
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Other tests &re described in special works, but the 
above is the most ready method of detecting &Dd 
determining urea. 

Tfie reparation ot urea, in a free Btat«, may be 
obtained from either the nitrate or oxalate, by the 
following simple process : — Dissolve the oxalate of 
nrea, for example, in hot water, and treat the solution 
with carbonate of lime, nntil effervescence ceases ; the 
oxalate ot lime thns formed, and any excesa of the carbo- 
nate are precipitated, leaving the urea in solution. 
Carbonate of baryta may be used instead of the lime 
salt. Nitrate of urea may be decomposed in lifce 
manner. Crystals of nitrate of baryta are thrown 
down ; the fluid is to be filtered, evaporated, and the 
residue extracted with ether. 

l>iiil{nctive Chararlerg of Urate of Soda, Earthy Thog- 
phatc, and Ptui, — These three deposits are very similar 
in appearance, but have widely different pathological 
significance. Their certain and easy distinction is 
therefore of great practical importance. The following 
simple method of examination, and distinctive charac- 
ters, are given by Dr Lionel Beale. 

Let the urine stand in a conical glass for some 
time. Then pour off the clear supernatant fluid, and 
transfer a small portion of the deposit into a test-tube. 
Add abont half the bulk of solution of potash, and 
observe : — 

1. If urate of soda and ammonia, the potash may 
cause the mixture to become cletw^, but not viscid. 

2. If entirely phosphate, no change will be pro- 
duced. 
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3. If pus deposit, the mixture will become clear, wsA 
very stringy or viscid, 

4. If both puB and phosphate be present, the mixtnre 
gelatinises, but does not become clear. 

Microscopic examiQation will confirm tliis chemical 
test. 

Phosphalct in Urine. 
Amorphous phosphate of lime — bone.earth(3CaO,POj). 
CryataUiaed phosphate of lime (aCaO.HO.POg+SHO). 
Phosphate of ammonia and magnesia — triple phosphmtc 
(NH^O,2MgO,POa-fl2HO). 

Phosphate of soda {2NaO,HO,P05-f 24HO). 
Acid phosphate of soda (NaO,2HO,POj,-^-2HO). 
Diseases associaled : — 

Dimioiahed with 
Delirium tremens. 
Acute mania, in exhaastion. 
Acute dementiaj in exhaus- 
tion . 
Paralysis of insane, thiri 

stage. 
Acute gout. 
Acute rheumatism. 
Cholera later. 
Pneumonia. 
Bright's disease, acnte 

chronic. 
Typhus abdominalis. 
Pleurisy, acute ? 
Ague? 
Diabetes ? 



Increued with 
Meningitis. 

Acut-e mania, during par 
Acute dementia, during 

paroxysm. 
Rickets. 

Mollities osaium. 
Acute rbeumatism. 
Cholera early. 
Chronic phthisis ? 
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General Symphma — consequent on an excess of 
phosphoric acid in the system, are those of exhaustion 
with irritability. Depression of spirits with irritability 
of temper; muscular weakness, and aching pains, espe- 
cially across the loins, with perhaps a flickering endea- 
vour to shake off debility, for such persons are not 
nnfrequently intellectually active and energetic beyond 
their strength ; these sjinptoms, with atonic ffatulent 
dyspepsia, and sallow emaciation, as if consumption 
were in progress, complete the picture of the phosphatic 
diathesis. Irritability of the bladder is frequently very 
distressing. 

Physical Characters of Urine. — Turbid in all cases, 
on depositing phosphates ; of a pale yellow colour, if 
the deposition be occasioned by fixed alkali — potash or 
soda, and of an orange-brown colour, if occasioned by 
carbonate of ammonia — volatile alkali ; the odour is 
ammoniacal, in the latter case ; while the specific 
gravity varies greatly with the colour — the pale urine 
having a low specific gravity, the higher-coloured, a 
high specific gravity. The quantity is increased gene- 
rally. The reaction varies — being alkaline or neutral, 
or slightly acid when first evacuated. The deposit of 
phosphates appears as a uhitc gand, but generally com- 
bioed with mucus, often present in large quantity, and 
pus, probably, in variable quantity. 

Diagnottic Value. — Phosphatic urine, as ordinarily 
estimated by the amount of phosphates depo»iled in the 
urine, is deceptive. Phosphatic urine, In this bgubo, is 
only an appearance, not a true measure of the whole 
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amoant of pLospkateB present, and of tlie pre- existing 
blood- condition. 

The pathological significance of pliosphatic deposit* 
in the urine has been investigated more particularly tj 
Dr Bence Jones. 

Of all the phosphates preient, not necessarilT de- 
posited, in the urine, those of soda are most abuudam ; 
equalling in amount three or four parts of the whole. 
The earthy phosphates of lime and magnesia represent 
the remainder. Phosphatic urine, therefore, should 
rather, of the two, have reference to the former salti. 
But the phosphates of soda are so very soluble b 
water and in acid or alkaline urine, that they ue 
never deposited. In this respect res enabling tie 
sulphates of potash or soda, any excess of these phos- 
phates remains concealed. On the contrary, the phos- 
phates of lime and magnesia are scarcely soluble tn 
water, and nearly insoluble in alkalies, although verr 
soluble in acids, even in acid phosphate of soda. 
Therefore, whenever the urine becomes alkaline, down 
go the phosphates of lime and magnesia. Thi* 
precipitate, however, denotes only the quantity of Ub* 
and magnesia drawn from the blood, and now appetr- 
ing in the urine. The major portion of jihosjiUoric arid, 
being combined with soda, remains unobserved. 

By taking more lime or magnesia in the food, or b» 
adding these bases to the urine, we increase the 
amount of earthy phosphates ; and by a sufficiency we 
precipitate aU the phosphoric acid in combination wilk 
them, thus leaving no pkoephate of soda in solntioiL 
Conversely, if we could abstract all the Umft aai. 
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magnesia, no precipitate would appear by addiu^ 
alkalies — in wbicli, as well as acids, phosplLate of Boda 
is soluble, — though there remained a great excess of 
phosphate of soda concealed in solntion. But if lime 
and magnesia are present, as usual, in the urine, a 
portion of the phosphoric acid appears in combination 
with them, forming a deposit of Ifu^ne phosphatic salts 
whenever the nrine becomes alkaline, in which they are 
insoluble. Hence the more appropriate name, alhaliaf 
urine, suggested by Dr Bence Jones, rather than phos- 
phatic urine, as ordinarily understood, which represents 
merely the amount of lime and magnesia present in 
combination with phosphoric acid. If regarded from 
this latter point of view, the term "phosphoric dia- 
thesis " should be extended to denote an increase in 
the total amount of phosphates, alkaline and earthy ; or, 
if limited to one phosphate, it ought to denote alhnlini- 
phosphate, that being proportionately four or five times 
more abundant than earthy phosphates in the urine ; 
moreover, the term earthy diathesis, as indicated by 
the urine, if used at all, ought to signify urine which 
really contains an exce»g of lime and magnesia, and 
not the precipitation, it may be of only a small 
quantity, of these earthy salts, the nrine having lost its 
healthy property of retaining them in solution on 
becoming alkaline. 

In short, alkalescence o£ the urine and increase in 
tiie total amount of phosphates have no relation of any 
kind to each other. They are quite distinct, and, 
indeed, rather opposite states. 

Mkronc^^ical Charactsrt, — Sappofting tUk»linU^ oi 
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the urine be due to fixed alkali — as potasb or »oii 
— the phosphate of lime and the phosphate of magncii 
are immediately deposited, appearing as a " whiw 
Band." Submitted to tnicrosoopic examination, \htx 
salts are seen to consist of amorphous particles, ur 
Bmall round globules, and, occasionally only, prismBUi' 
cryetals with oblique or dihedral summits (Fig. \\)- 
According to Hassatl's observations,* crystallised phos- 
phate of lime ia common, much more so indeed thin 
amorphous phosphate, which he regards as unusual. 

This white deposit and coexisting alkaline condition 
of the urine occur whenever an excess of fixed alkJi, 
or, what ia equivalent, a deficient proportion of acid, if 
taken in the food. The urine is secreted alkaline, and 
deposits its earthy phosphates in greater or less abund- 
ance, according to the quantity of Hme and magnc«i* 
present. 

Not to be misled by an alkaline condition oC Ht 
urine from fifed alkali, it is moat important to kno* 
and remember that the acidity of heaWiy mine Tuia 
considerably during the diurnal period. According ■ 
the observations of Dr Bence Jones, confirmed by thtxi 
of Dr "W. Roberts, it is iucergely to the acidity of th» 
stomach. During digestion, when some acid, probably 
the hydrochloric, is being secreted by the etoniacli, w 
equivalent amount of soda or potash, previously 
combination, must remain as free alkali in the btoo^ 
rendering it proportionately more and more alkaline. 
Accordingly, the urine becomes less and less acid, aii3 
perhaps eventually decidedly alkaline. Wbsn aai 
• ' Unoet," 860, Tol. i ; «nd ' Med.-Chir. Tram.," ToL xxnL 
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ceases to flow into tlie stomach, and any aup^fiitous 
portion which bad been secreted ia reabsorbed, the 
blood regains its former average degree of alkalescence; 
the urine also is secreted less and less alkalescent, and 
becoming acid, its acidity rises until the next meal, 
when the highest degree of acidity is attained. If no 
food be taken, this condition of nrine remains station- 
ary for about twelve hours ; immediately after a meal, 
its acidity again falls, and gradually approaches au 
alkaline reaction,* Examined at such time, alkalinity 
of nrine might inadvertently be regarded as a morbid 
condition ; but examination of another aud another 
sample excreted some time after a meal, when the 
process of digestion is completed, corrects this suspicion; 
the urine thenceforth is found more and more acid 
prior to the next meal, when the alkaline retrogression 
supervenes. 

This alternation of an alkalescent state of the urine 
during digestion, and restoration of acidity on comple- 
tion of digestion, invalidates the result of any one 
examination of the urine. A mired sample of the whole 
amount of nrine excreted daring the twenty-four hours 
will give its average condition. 

If volatile alkali — as carbonate of ammonia — be the 
occasion of alkaline urine, then the dej'Ofil consists of 
the ammoniaco-magnesian phosphate, together with 
some phosphate of lime; the former appearing in the 
form of transparent prismatic crystals, or of foliaceous, 
stellar, or penniform crystals (Pig, 41). The two latter 

■ Sre mdiETK obHriitioaa bj Dr Julio* ToecI ; ■ A GuiJ>! lo \bt Andfiu of 
the UrioF,' br C. Xculwurr and 1. Vupl, ed. 1. Tnnitsled tor Ke* 8]d. Sac. 
bf W. A. lUrUiun, p. 296. 
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are pbosphate of limo.* Other forms of this phosphate 

nre illustrated by Fig. 12. 




Tbia deposit occurs wLcnever phosphates are deposited 
in connection with an inflamed state of the macoos 
membrane of the bkdder, the ammonia being supplied 
by the decomposition of urea, which constituent of the 
urino may be regarded as carbonate of ammonia, ploa 
two atoms of water. Whether urine is ever secreted 
ammo niacal appears doubtful; without doubt, however 
it may become so, aiter emissionj by decomposition of 
the urea. This source of the ammonia present in the 
phosphate, as then formed, was first clearly perceived bj 
Lecanu, and has since been explicitly pointed oat by 
Owen Rees. The decomposition of urea is effected 
• 'L»QceV 1853, Ruan)!. 
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apparently by the mucus, acting as a lerment, wliicli i» 
always more freely secreted by an inflamed macons 
membrane, as in pyelitis and cystitis. Ammoniaco- 
magnesian phosphate, consisting of its characteristic 
crystals, is abundantly deposited ; and equally so, a 
white tenacious substance, that can be drawn into skeins 
of considerable length. It is said to consist of pus- 
globulea, they having become adherent under the 
action of ammoniacal urine. The phosphate above 
mentioned, together with granules of phosphate of lime, 
are thus involved in one gelatinous mass. This mixed 
deposit is frequently witnessed in cases of paralysis 
affecting the bladder, a condition bordering on inflam- 
mation. 

Chi-mtcal Tettt. — All the phosphates are dissolved 
by acids — unlike coagulated albumen ; and remain 
unaffected by heat — unlike the lithates ; bat the 
following points of contrast distinguish the two kinds 
of alkaline nrine—the ammoniacal from that caused by 
fixed alkali. 

Ammoniacal urine effects no change in blue litmus 
paper until it dries, when the pink colour immediately 
appears.* Urine becoming alkaline during digestion, 
/. I'., from fij^t-d alkali, turns pink paper blue, which 
remains so when dry. Ammoniaral urine deposits 
crystals of phosphate of ammonia and magnesia, while 
urine otherwise alkaline, from Jij:ed alkali, deposits an 
amorphous powder of phosphate of lime. The former 
deposit is associated with mucus and pusj the Utter 
• Sh 'Tniu. »r th* Cbemiokl Soatttj-,' laL 
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with miicas only, and rarely in great qaantitj. Ammo- 
iiiacal orine is constantly alkaliiie ; that from fixed 
alkali is only occasionally alkaline, i. e., at particulv 
periods of the day. Animcmiaciil urine is a e^n of 
local disease — inflammation of the urinary mncoaa mem- 
brane ; whereas alkalescence from ^^ed alkali is a sigs 
of a more general disorder, i. e., indigeetion. 

Gaided by these characters, we can detect and dis- 
criminate the Mnd of alkali present in the urine, and 
its aource. Yet snch diagnosis, foanded on the kind, 
and even the amonnt, of phosphatic salts dejtotnlfd hj 
the urine, signifies nothing concerning the tolat amonilt 
of phosphates excreted from the hlood. The non-appear- 
ance of phosphates does not imply their absence, mii 
their appearance is no meaauro of the total amonnt 
present. The question, therefore, an all -important one, 
presses ; whether an exfees of phosphates is aecumulatiiig 
in the "blood," consequent on some perversion d 
nutrition or digestion, and constituting the true " phos- 
phoric diathesis ?" Mere inspection of the nrine msT 
disclose nothing respecting this constitutional morbid 
condition ; and should the urine be alkaline, w^e then 
discover merely the amount of earthy bases — lime and 
magnesia, excreted in combination with phosphoric acid 
and deposited. But this deposit of phosphoric sails 
contains only part of the whole phosphoric acid present. 
By far the greater portion remains concealed in the 
Bolnble phosphate of soda, which is never spontaneoosl? 
precipitated under any circumstances. 

To determine the whole amount of phoaphorio acid 
eliminated, it is necessary to ascertain the amount of tbii 
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IBUcaline phosphate, as well as that of the earthy phosphates. 
Both together represent the phosphoric diathesis. 

For this purpose the following experimental process 
is recommended by Bence Jones : — About 1000 grains 
of urine are to be weighed, and the earthy phosphates 
precipitated by pure ammonia, free from carbonate. 
These should be filtered, washed with ammoniacal 
water, and heated to redness ; adding at last a drop 
or two of nitric acid. The amount of earthy phoB> 
phates is determined by weighing the residue. The 
alkaline phosphates are estimated by taking about 500 
grains of nnne, adding an excess of chloride of cal- 
cium, and then pare ammonia. Thus all the phos- 
phoric acid is precipitated as phosphate of lime. This 
is to be filtered, well washed, and the filter and the 
precipitate burnt with a drop or two of nitric acid. 
If the filtration has been slow, it is necessary to re- 
dissolve the residue in a platinum crucible by hydro- 
chloric acid, and to re -precipitate by pure ammonia, 
when the filtration will take place very rapidly. After 
being burnt, the crucible is weighed, and by deducting 
the previonsly determined earthy phosphates, the dif- 
ference may be taken as the amount of alkaline phos- 
phate,* 



OxaUte ofUme {CgOg-f CaO+2HO) ( 
DUcaees ateocialed : 



iDcreutd ■ith 




UntiK, 



Uric acid and urates in arine, 
Cirrhosis of liver. 
Jaundice. 

Cholera, convalescence. 
Briglit'B disease, chronic. 
Convalescence from severe 

diseases. 
Many chronic diseases. 



Emphysema of lung. 

Emphysema of lung witi 
phthisis. 

„ „ with bronchin? 

Sper matorrhcea . 
Pregnancy. 
Dtahetes mcUitas. 
Epilepsy. 



General Sijmptoiiui.—Thcy are those of exbaafitioD 
with irritability. Depression of spirits, oven to melan- 
choly, with irritability of temper, often amomiting %o 
irascibility ; great muscular debility, with a severe ud 
constant pain or sense of weight across the loins ; flato- 
lent dyspepsia, well marked, and loss of flesh ; all thet 
symptoms corresponding very much to tho phosphaUc 
diatbosis. But the deeper tinge, so to speak, of tie 
symptoms referred to, and the peculiar olive-greeniti 
colour of the skin, almost stamp with characteristic dis- 
tinction the oxalic-acid diathesis. Certain additioiul 
symptoms will aid the diagnosis. Feverish excitement, 
with dryness of the palms of the hands and solea of tk 
feet, especially towards evening, may ha notable in 
severe cases ; while tho tendency to boils is of verj 
frequent occurrence. Irritability of the bladder is, 
perhaps, equally frequent in either case, but the condi- 
tion of the urine will at once determine the difference, 

Physical Characters of Urine. — Clouded with mucfa 
epithelium, and of a bright amber colour, somewhat 
resembling the bright golden sherry colour of 
acid urine; but constrasting with the pale, wh^< 
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urine of earthy phosphates, and the tnrbid orange- 
brown of ammoniacal urine, which, moreover, presents 
an iridescent pellicle on its surface, and is ropy and 
fetid. The specific gravity varies extremely, from 
I'Olo, or less, to r025, or more. Quantity of urine 
not much increased. Reaction decidedly acid, No 
deposit of oxalate, unless present in some quantity, and 
after some hours or days ; then appearing as minute, 
colourless, transparent, herap-seed concretions, mingled 
with mucus as a cloudy deposit. 

Oo being heated, the urine may become gelatinous, 
yet retain its transparency. 

Mii-Toifrofiical Characters. — Crystals in three forms : 
octohedra, the most common, or as dumb-bell shaped 
crystals ; occasionally in the shape of small, red blood- 
globules, probably the earliest stage of dumb-bell oia- 
kte. All these are here represented (Fig. 43). 







Chemical Teals. — To determine the whole quantity of 

oxalic acid — free, or in combination with alkalies and 

soluble, or with lime, a portion of which oxalate may 

be precipitat»3d — the urine of twenty-four hours must 

; OOliwte)^^ . This should be evaporated to abool 




fourth its bulk, neutralised n-ith ammonia, be stron^j 
acidulated with acetic acid to keep the phosphates dis- 
solved, and then a solution of chloride of caloinm 
added. The oxalate o£ lime thus formed is to be 
aeparated by filtration, dried, converted into either the 
carbonate or the sulphate in the usual manner, weighed, 
and the oxalic acid calculated from the resulting car- 
bonate of sulphate. If there be any reason to eoppose 
tbat the osalate is mixed with uric acid, then dissolve 
in hydrochloric acid, filter, neutralize with ammonisr 
and again acidulate with acetic acid (Hassall). 

Should any oxalate of lime have become deposited 
before examination, this may be either separated or re- 
dissolved. 

To estimate the diagnostic importance of oxalate of 
lime in the urine, it should be remembered that this 
state is of very frequent occurrence, and its presence 
cannot be regarded as signifying a morbid blood-con- 
dition, excepting in respect of the quaniity secreted. 
A few minute crystals are quite compatible with 
health ; but large crystals in large quantity, and per- 
si»ting for a considerable period, indicate sach morbid 
condition. 

The following observations by Golding Bird, re- 
specting the composition of oxalic-acid urine, relate to 
the eireumstances under which it occurs. 

In rather more than one-third of the cases examined, 
uric acid or urates existed in largo excess, forming the 
greater bulk of the existing deposit. In all there 
existed a greater proportion of nrea than in healthy 
urine of the same density; and in nearly 30 per cent. 
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of the caseSj so large ft quantit; of area was present, 
tbat the fluid crystallized into a solid mags by adding 
nitric acid. The arate of ammonia fonnd in the 
deposits of oxalic-acid urine ia occaaionally tinted with 
a pink hue. An excess of phosphate frequently accom- 
panies the oxalate. The presence of Bugar in the spe- 
cimens examined was exceptional. 

Prout regarded the oxalic-acid diathesis as a substitate 
for that of lithic acid, the former being preceded and 
followed by the latter. Liebig demonstrated the inti- 
mate relation of lithic acid to urea and oxalate of lime ; 
the two latter having been formed artificially from the 
former; and this conversion of lithic acid was shown by 
Wohler's experiments to take place in the bodies of 
animals. 

Oxalic-acid urine — properly so called from the quan- 
tity of this acid excreted — is therefore an expression of 
mantj morbid conditions. Taking patients indiscrimi- 
nately in a hospital, Bence Jones conclades that oxa- 
late of lime is notably present in the urine in nearly 
one ont of three. Diseases of many kinds, and of 
opposite characters, are apparently conducive to this 
result : indigestion, especially if attended with flatu- 
lence, and in cases also where no indigestion was ever 
experienced ; skin diseases, and in cases where the skin 
was never affected; in acute rheumatism, acute gout, 
fever, and in diseases of women and children. 

The generally more healthy state of the urinary 
organs in connection with oxalic acid urine, is an 
important consideration with reference to lithotomy or 
litbotrity. 
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Sulphuric Acid (B.O,SO^)in Urine. 



DinuDuhed wiA 
Bright 's disease, acute. 

„ „ chronic 

Chronic diseases general] j- 
Jaundice without fever. 
Cholera. 
Antemia and chlorosis. 



Dineases aesociafed : — 
Increued irilb 
Fever, simple. 
Rheumatic fever. 
Acute pneumonia. 
Pyjemia after confluent 

smallpox. 
Delirium tremens. 
Acnte capillary bronchitis. 
Acute phthisis. 
Typhoid fever. 
Smallpox. 
Milk fever. 
Acute pleurisy. 
Chorea. 

Diabetes meliitus. 
Cholera. 
Anasmia and chlorosis. 



Physical Characters of Urine are not, appareiitlfi 
peculiar, and therefore not distinctive. They wonM 
appear to resemble generally those of febrile aris^ 
No deposit of sulphates ever occurs, they being eoln^ 
hie in urine — acid or alkahne — including^ ammoniacil 
urine. 

Microscopical Characterg, — Crystals of sulphates in« 
be readily procured by evaporating a small quantity of 
urine on a slip of glass. The sulphate of potash then 
appears in the shape o£ short six-sided prisms, t«nui> 
nated by six-sided pyramids ; but frequently the bodf 



^ 
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o£ the crystal ia wanting, thua presenting a triangular- 
faced dodecaliedron. Also in the shape of rosettes 
and dnmb-bells (Fig. 44). Sulphate of soda appears as 
decahedral crystals. 




Chemical Tests. — By adding a soluble salt of barrtn, 
e.g., chloride of barium, the sulphate of baryta formed 
ia insoluble and conapicnoua, thus representing the 
Bulpharic acid present ; but not discovered by merely 
inspecting the urine, in which the sulphates of potaah 
and Hoda are absolutely soluble, whether the urine be 
itself acid or alkaline. The readiness with which the 
insoluble baryta sulphate appears will show the excess 
of sulphuric acid. 

The wliolu quantity of sulphuric acid present may be 
determined as proposed by Dr Bence Jones : — about 
600 grains of urine are weighed, and chloride of 
barium is then added in excess, a few drops of hydro- 
chloric or nitric acid being used to ensure the soluiion 
of the phosphate of baryta. Heat is applied, and the 
liquid boiled for a few minntes briskly. The sulphate 
of baryta is filtered and washed until the clear liquid 
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is perfectly free from chloride of barium. The filter 
ia burnt, and the residue weighed. The amount of 
sulphate of baryta in a known quantity of orine is 
thus determined, and the whole amount in twentj- 
four houra can be calculated. 

Diagnostic Value. — The interpretation of solphurit 
acid in the urine is somewhat parallel to that of pboi- 
phoric acid. The quantity of either acid present ab«y 
lutely and relatively to the other urinary conBtituent*, 
is the question with reference to the blood -condition. 
Unlike phosphoric acid, no part of the sulphuric acid 
is ever deposited in combination, i.e., as sulphates of 
potash and soda ; they being the only Bulphatet 
(excepting, perhaps, a little lime sulphate), completelr 
soluble in any urine, even alkaline urine. But the 
greater part — about three fourths of the whole of the 
phosphoric acid — is in combination with these al lm-lin* 
bases, and these phosphates are also completely soluble 
in any urine, and never deposited. While, there- 
fore, mere inspection of the urine overlooks tlw 
greater portion of the phosphoric acid present, it 
discovers none of the sulphuric acid. On the other 
hand, the remaining small portion of phosphoric aeid 
in combination with the earthy bases, lime and mag- 
nesia, being insoluble only in alkaline urine, th«r 
precipitation indicates and measures only the aUn- 
leecence of the urine, — by fixed alkali potash or sods, 
or the volatile alkali ammonia. Not even this chemicd 
condition of the urine is discoverable throagh the 
sulphates, which never appear. 

Chemical examination of the urine — as already de- 
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Bcribed — by the formation of the snlpLate of baryta, 
which IB insolable, and deposited accordingly, will 
discover the presence of sulphuric acid, and its whole 
amount. 



Eippunc acid (HO.CijHNO-) in Urine. 
Dineaieg agsoeiatcd : — 

Inenued *ith Diminiihcd vith 

Liver disease, e.y., cirrhosia. Jaundice, absent. 

Dyspepsia, atonic. Typhus fever. 

Cholera. Pneumonia ? 

Cliorea. 

Diabetes mellitas. 
„ insipidus. 
The General Sympiomi are those of muscalar weak- 
ness and nervous exhaustion, consequent, it would seem, 
on the deprivation of nitrogenous food and an excess of 
carbonaceous matter in the system. The accompanying 
condition of urine will, however, as usual, determine 
the diagnosis between this and other diseases, e.g., 
excess of nrea, phosphates, or oxalates, which present 
similar general symptoms. 

Pliytleal Charuet'Va of Urine. — The colour varies — 
pale, or, it may be, resembles that of febrile nrine ; 
tlie odour is generally Uke that of whey ; specific 
gravity below rather than above the healthy average — 
r020, and in one case (by Bouchardat) it varied from 
1'006 to 1008. Quantity copious. Iteaction, gene- 
rally, very faintly acid, neutral, or alkaline, A deposit 
of triple phosphate of magnesia not nnfreqcently 
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Microsc'ojiical Oharader«. — Crystals of the oblique 
rkomboidal prism, and its modi 6 cations, are obtained 
by evaporating two or three drops of fresh urine, to 
which a Uttlo hydrochloric acid has been added, on'» 
slip of glass (Fig. 45). In stale urine, the bipporic 




will be found converted into benzoic acid ; but its 
crystals, obtained in bke manner, are characteristicatly 
different — thin glistening scales. 

Other forms of hippuric acid are here represented 
(Fig. 46). 

Fio. i9. 




Chemical Tctls. — Neutralize the acid with linie 
concentrate by evaporation, add hydrochloric acid, in a 
tiask, to decompose the hippurate of lime ; introdnce 



ether in large quantity, ajid cork the flaskj agitate from 
time to time, pour off the ethereal solution which fioats 
on the surface, wash it with water to remove traces of 
hydrochloric acid, and then evaporate to obtain the 
free hippuric acid. 

If the ether should not separate readily from the 
mixture, add a very small quantity of alcohol; the 
water added removes the latter, and any urea in 
solution, as well as the hydrochloric acid. 



Lactic Acid (HO,CoHsOs) in Urine. 



Diseases iissoeiatml : — 

Incnuad with 
Febrile diseases. 
Recurrent catarrh. 
Oxalate of lime and uric acid. 
Diabetes mellitus. 
Rachitis. 



Osteomalacia. 
Pytemia. 
Leuctemia. 
Puerperal fever. 
Rheumatism ? 



Physical CharacUtrt of Urine. — Not distinctive. 

Microgeopical Oharactert. — Crystals of the lactates of 
zinc, lime, and copper, may be obtained, which are 
characteristic ; the former especially, being thick rhom- 
bic tablets in clusters, and those of lime having the 
appearance of double brushes. 

Chemiail Testt. — Evaporate freah urine to the thick- 
ness of syrup, by means of a low temperature with the 
water- bath, treat the residue with alcohol holding 
oxalic acid in solution, treat the alcoholic extract with 
an excess of hydrated oxide of lead, filter the solution, 
remove the ex£ess of lead by sulphorelted hydrogen, 
24 




boil the filtrate with oxide of zinc, Elter again and 
eraporate to concentration, and lactate of Kinc will 
appear with its characteristic crystals. 

Lactate of lime may be formed by first procuring 
a solution of lactate of baryta, and then decoraposing' 
with sulphate of lime. 

Or, the lactate of copper, from that of lime, bv 
adding sulphate ot copper. 

Chlorides in Urine. 
Chloride of sodium (NaCl), 
Chloride of potassium (KCl). 
Chloride of ammonium (NH^Cl). 

Diseaneg associated : 

Increased wiih Qimisulied witk 

Diabetes mellitus. Acute pneumonia. 

Ague — cold and hot stages. Acute pulmonary phthisis. 

Chronic phthisis. Acute capillary broncliitii. 

Hot stage, and beginning Pleurisy. 



of sweating. 



Acute rheumatism. 
Typhus fever. 
Typhoid fever. 
Scarlet fever. 
Erysipelas. 
Puerperal fever. 
Milk fever. 

Chronic febrile diseases. 
Chlorea. 

Dropsy — cardiac, h^wtte. 
Bright's disease — acute 
and chronic. 



I 
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Physical Ch(vracteT» of Urine. — Not distinctive. 

Microgr»pifal Characters. — The chlorine is, for the 
most part, in combination with sodium, and the chlo- 
ride of Bodium readily crystaUizes. By evaporating a 
drop or two of nrin© on a slip of glass, cryatals are 
obtained in the octohedral form, dietingniehed from 
those of oxalate of lime by their principal axis being 
longer, and by not polarizing light. Half-octohedra, 
which are occasionally Gtriated, is another form. Do- 
decahedra, or twelve-sided crystals, are the rarest form. 
By evaporation also, or from a solution of the ash of 
urine, the salt often crystallizes in the form of crosslets 
and daggers (Fig. 47). 




Cheniifal Teste. — Nitrate of silver, in solution, ie a 
handy test for the presence, or qualitative determination, 
of chloride of sodium, in urine. One caution only is 
required : to strongly acidulate tlie ttrine with nitric 
acid, in order to prevent the precipitation of phosphate 
of silver ; or the nitric acid may be added after the 
nitrate of silver, when any phosphate of silver will be 
immediately dissolved (Thodichnm). 
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The quantity may be determined, either by 
the white precipitate — chloride of silver; 
metrically, by noting the quantity of a s« 
nitrate of silver, of known and ttppropriat« 
required to separate the whole of the chlorine, 



Diseases asgodated : — 



1 



Hysteria T 

Epilepsy f 
Asthma ? 
Emphysemftj 
Phthisis ? 
Acate pneamonii 
Hoo ping-con gh- 



Diabetes mellitus. 

Dyspepsia. 

Gout. 

Injuries of head. 

Cholera. 

Hypochondriasis. 

Urine of old persons. 

After chloroform of 24 hours' 

administration. 
Pregnancy and lactation. 
Lactation with suppression. 

Oeneral Sijmpiomfi of Diabetes Mellitus — M( 
Glucosuria. — Approaching insidiously, the qi 
urine becomes notably increased, owing to th^ 
action of sugar : micturition, also, is more fro< 
urgent, from the presence of sugar in the urine 
and thus irritability of the bladder is estabUsl 
constant drain of water through the kidneys 
sarily attended with a diminished discharge 
other channels ; hence dryness and roughnei 
skin, the cuticle powdering off, constipation 



i 




DfPOStTS ASD OiLCULt 

tongue, not nnfreqnently red, nnqnenchable thirst, crav- 
ing hunger, with progressive emaciation, partly dne to 
actual wasting, partly to the drying np of the body 
consequent on the incessant renal discharge of wat«r 
from the system. Debility progressively accompanies 
this wasting and mummification, yet the mind remains 
unclouded to the last. 

Diabetes mtllilns is the expression sometimes used 
for that disease whereof sugar in the urine is the sign ; 
and this attributive title seems necessary to distinguish 
ordinary diabetes from a variety contra- designated 
Diabetes insipidm. In the former, farinaceons matters 
are probably converted into dextrin, and thence at once 
into grape-sugar; bat there is some reason to believe 
that this succession of metamorphoses may be inter- 
mpled, and that an insipid sugar is then formed inter- 
mediately between dextrin and sugar of milk (Bence 
■Tones). This tasteless sugar resembles sugar of milk, 
differing from it in not giving rise to mucic acid and 
in undergoing fermentation. It can be converted into 
grape-sugar by the action of acids. 

Diabetes insipidus has received other names — Poly- 
dipsia (Becqnerel), Diuresis and Hydruria (Willis). 
The secretion thus signified, of a large quantity of 
watery urine, is probably a distinct disease. Aqueous 
diabetes commonly occurs in connection with hysteria ; 
and tie term hydruria distinguishes it from azoluria, 
of which disease an excessive excretion of vrea is the 
prevailing characteristic. The absolute amount of 
ores excreted in the twenty-fonr hours may be !□• 
creased in hydruria ; do sample, however, of micli 
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nriae contains its normal proportion to 
secreted. 

Phi/sical Characters of Urine. — Clear, pale-stnl 
greenisli tint, sweet smell and taste; gpeciGc gn 
high, averaging 1'040, and the quantity much incn 
to 100 onnces, or even 400 ounces, in twenty 
hours. A crystalline deposit of sngar readily fon 
an efflorescence on any clothing or other surface i 
the urine may happen to dry. The reaction is 
but QCutral or slightly alkaline if the quantity of f 
be small and the urine fresh. 

Microscopical Characters. — Crystals in the shaj 
rhombic plates, six-sided, aggregated into pooj 
granules, or as single plates {Fig. 48). 




Chemical Teats, — The composition of diabetic m? 
peculiar in containing a foreign ingredient — glucosi 
sugar of the grape, and which is excreted, possibl- 
quantity varying from 1 lb. to 2 lbs. or more, iu twe 
four hours ; whereby a patient may pass more thai 
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own weight of Bngar m the coarse of a few months. 
The urine contains, alfio, nsoitlly rather more than less 
of its ordinary constituents. 

Diagnostic Value. — Saccharine matter is occasionally 
present, and as a mere trace, in healthy urine ; but any 
more obvious quantity, and jicrsigteni, is abnormal. 

To estimate the pathological significance of diabetic 
urine, therefore, the constant presence of sugar in any 
notable quantity, rather than its absolute amount, is the 
diagnostic sign of consequence. 

To detect this morbid condition in its infancy — in- 
dicating a corresponding blood- condition — certain tests, 
more delicate even than the production of the rhombic 
crystals, can be applied with signal success. 

Yeast or Femieiitaiion Test : — This is easily applied. 
Add a small quantity of yeast to some of the suspected 
urine in a saucer ; invert a test-tnbe filled with this 
mixture, and stand it in the saucer; then place the 
whole in a warm room. If sugar be present, fermenta- 
tion soon begins, and bubbles of carbonic acid rising 
in the tube accumulate and depress the fluid. Minute 
fungoid growths also are developed, which can be seen 
with the aid of the microscope. Another fungus — j>e«t- 
eHium (flauciim — (Fig. 49, to left) the mildew that over- 
spreads decaying vegetable or animal matter, and which 
may appear in non-saccharine urine, is apt to be mis- 
taken for this " yeast-plant " — forula cererisia (Fig. 49, 
to right). Their distinctive microscopic characters were 
pointed out by Dr. Has sail.* 

Certain ehomieal teste are more conclusive. They 
■ ' The rrint ia Holth and SiMue,' pp. 118— tSL. 
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all depend on the facility with whicli the composi 
of diabetic sugar is changed ; and ttis can be re* 
effected by salts of copper, and by alkalies.* 




directions for the successful application of these t 
are given in Golding Bird's work ;t the following ] 
ticnlars, however, are essential to onr purpose- 
early and exact detection and discrimination of diab 
urine ; — 

Copper, or Trommel's Test. — Add to the saspet 
urine in a large test-tube just enough of a solatioi 
sulphate of copper to communicate a faint blae t 
A slight deposit of phosphate of copper generally b 
Liquor potassie must then be added in great exM 
a precipitate of hydrated oxide of copper first fa 
which redissolves in the excess of alkali, if sngar 
present, forming a blue solution like ammonitiret 
copper. On gently heating the mixture to eboUiti 
a deposit of red suboxide of copper falls, if sacpK 
present. 




D8P08IT8 ASD CALCrU 377 

Cappezzuoli'a Test. — Add a few grates of blae hy- 
drated oxide of copper to urine in a conical glass vessel, 
and render the whole alkaline by adding liqnor potassse. 
If sugar be present, the Said assuniDS a reddish colour, 
aod in a few hours the edge of the oxide deposit ac- 
quires a yellow colour, which gradually extends through 
the mass, owing to the redaction of the oxide to a 
metallic state {suboxide?). 

Potagh or Moore's Test. — Place in a test-tube about 
two drachms of the suspected urine, and add nearly 
half its bulk of liquor potassra. Heat the whole over 
a spirit-'anip, and allow active ebullition to continue 
for a minute or two ; the previously pale nrine will 
become of an orange-brown or even a bistre tint, ac- 
cording to the proportion of sugar present. The sub- 
sequent addition of an acid generally causes the evolu- 
tion of an odour of boiling molasses. Shoold the 
liquor potassEe contain lead, a dark colour is produced 
by the sulphur in the nrinary excretion acting on it, 
which might lead one to suspect the presence of sugar 
when none exists — a source of error first pointed out 
by Dr Owen Rees. Hence it is important to preserve 
the test-solution in bottles of green glass free from 
lead. 

For Traces only of Su^ar. — Certain tests are appro- 
priate for the detection of sugar, when present in other- 
wise nnappreciable small quantity — as a" mere trace. 
The application of such tests implies the previous sepa- 
ration of some of the other constituents, which would 
interfere with their action. 

(a) Briiek^a Teat. — Add to the Bospected nrin^ 
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neutral acetate of lead, ani afterwards basic acstsEe 
lead. Separate the precipitate by filtration, and i 
ammonia to the solution. The precipitate, by aniinoi 
is decomposed by oxalic acid, or suspended in wal 
and sulphuretted hydrogen passed through it. 1 
filtered solution contains the sugar, which can then 
detected by any of the tests already described. 

This process will detect the seventh of a grain 
Bugar, diluted with more than six ooncea of wat< 
and two-thirds of the whole quantity of sugar pre* 
in a solution can be separated. 

(i) Maumcne^g Test. — Soak strips of woollen rag 
a solution of perchloride of tin — one part of perchlor 
to two parts of water — for four or five minutes. I 
the slips over a water-bath. Let fall a drop of i 
suspected urine on one of these prepared strips, ( 
it, and expose to the dull red beat of a spirit-lai 
Ji only a trace of sugar be present, a black spot i 
pears, 

(e) Chromate of Totash Tesi. — Mix equal 
neutral chromate of potash and solution of pott 
the suspected urine, and boil j if eugor be presenl 
green colour, by tho formation of oxide of chromit 
is produced. (Horsloy.) A modification of this t 
may be made ; a solution of bichromate of potasli 
decomposed by excess of sulphuric acid ; mix this w 
the urine, and boil ; a beautiful green colour appea 
This reaction is not affected by urea, the uratee, 
albumen. (Luton.) 

To Estimate the Qitantify of Sugar. — By the Fermei 
ation Test, ttie opaaAM^ ol wa^ra '^«srs&. W diabe 
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urine, may be estimated according to either of two of 
the results of this process : — 

(a] By measuring the volume of Carbonic Aeid pro- 
duced. — The mixture of yeast and urine is placed in 
a graduated tube, inverted over mercury. When the 
fermentation is finished, in from six to twelve hoars, 
at a temperature of 100° Fahr., the volume of gas 
formed is thus indicated, and subject to correction for 
temperature and pressure, the amount of sugar can bo 
calculated. One cubic inch of carbonic acid represents 
nearly one grain of sugar. 

(6) By the diminution in ipedfie gravity or weight of 
the urine, after destruction of the sugar by eomphte 
fermeniatum; (W compared with the weight before this 
process — Dr "W. Roberts* method. The difference of 
specific gravity here indicates the quantity of sugar. 
Two portions of urine, of four ounces each, are placed 
in separate bottles of abont twelve ounces capacity. 
In one is placed a piece of German yeast, the other 
is tightly corked. Both are placed in a warm place 
for twenty-two hours, until fermentation ia complete. 
The bottles are removed to a cooler locality, and after 
two hours the density of the fluid in each bottle ia 
tested by the urinometer. Every degree of density 
lost, by the fermented sample, indicates one grain of 
BDgar in each fluid ounce of urine. 

Albumen in Urine— Albuminuria. 
Dieeages aesociated : — 
Bright'a disease, acute 



and chronic. 



Bheumatism, acute. 



Scarlatina. 

Disease of beart. 

Cholera. 

Diarrhcea. 

Puerperal convulsions. 

„ fever. 

Typhoid fever. 
Typhas fever. 
Pneamonia. 
Bronchitis, 
Phthisis. 



Pregnancy. 

Intermittent fever. 

Measles. 

Smallpox. 

Peritonitis. 

Pleurisy. 

Erysipelas. 

Paralysis. 

Purpura. 

Diseases with blfl 



Oeneral S'jmpiomg of Bright's disease of 
neys, — Certain stmctoral changes in the kidney 
the immediate causes of the symptoms. TTiese cban 
are : congestion, — the kidneys being enlarged 
engorgement of blood, and having a deep poi 
colour ; followed by interstitial effusion, affecting chi 
the cortical or secreting portion of the gland, t 
enlargement, pale colour, and moderately firm t 
sistence ; degeneration, — fatty or waxy (amyloid) 
generation of the effused matter, with some phya 
alterations of colour and consistence : or, lastly, pai 
absorption and contraction, — producing a bdihU, fi 
remnant kidney, having an irregular puckered sorfi 
and granular aspect when the adherent capsnie 
withdrawn,^ — -granular degeneration. 

The first of these conditions has been named 
Dr G. Johnson acute desquamative nephritis, — fibrin 
casts of the nriniferous tubules, with epitheU 
coming away in tbft livvfie ■, 'Oaei ^sKw&i-i 
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desquamative nephritis ; while the third condition might 
be termed the atrophied or remnant kidney. 

Whether we regard tiiese structural changes as a 
consequential series, or as so many independent forms 
of renal disease, they are one and all included under 
the title — Bright's disease, — for with each, albuminous 
urine is invariably connected. 

The symptoms incident to each of these alterations 
of structure necessarily vary, yet they are substantially 
the same. 

Congestion of the kidneys, beginning with pain or 
weight in the loins, sickness, and general febrile dis- 
turbance, is accompanied with albuminous urine, and 
the retention of area and water in the blood, with 
its effusion into the cellular texture generally : thus 
constituting " febrile dropsy." The blood and nrine 
have, in respect to each of their prominent consti- 
tuents, albumen and nrea, changed places. Wbile, 
therefore, the nutrition of the body is undermined by 
the constant abstraction of the one, the system, 
through the blood, is poisoned by the retention of the 
other. Hence the symptoms of nrfemia, which are of 
a typhoid character, and prominently those of " febrile 
oppression ;" the functions of the nervous system being 
overwhelmed, as by intoxication, and stnpor or coma 
induced. Urea in the circulation may affect various 
organs, giving rise to particular symptoms. Menin- 
gitis witb its symptoms, or those of cerebral irritation 
only, as headache, convulsions ; pleurisy, pericarditis, 
or peritonitis ; irritation of the bronchial, or of the 
gas tro- intestinal mucooB membmieK. IbA'^ ^a -^^sfiiSft- 



882 cem&BT dtseabgs 

degeneration of other organs, especiallj the lieart, 
liver, and vessels of the brain, is not anfreqaentl; ■ 
coexisting or consequential condition, thus giving 
to their additional symptoms. Dropsy, owing to tin 
concomitant retention of water in the blood, in>y \k 
called an accidental symptom. 

The same essential symptoms of B right's di 
of the kidneys, are connected aUo with the a]le» 
tions of stractvre which occur in conseqnenoe, 
perhaps independently, of congestion ; bat tho albnmei 
returns to the blood, and the water, about propor- 
tionately, to tho urine, the urea and other solid arinw 
constituents being still retained in a progressively grrattr 
proportion in tho blood ; thus reducing tho urine to i 
roero discharge of water, and often in great qaantiti. 
The scanty secretion of urine during congestion, contnsB 
with thia diuresis-anazoturia. Micturition is more fre- 
quent, and perhaps urgent, in the one case, and mem 
abundant in the other. In both, irritability of tlie 
bladder is excited by the unac customed urine. 

Pfiysical Qharacters of Urine, in Bright's disease.— 
Colour, smoky-brown; easily froths, owing to the pifr 
sence of albumen ; specific gravity low, averaging 1*01^ 
by abstraction of the urea ; quantity of urine mncli 
diminished, owing to the reduced proportion of water. 
Subsequently, the urine becomes pale and opalescesl, 
and is less apt to froth, there being much less albumen: 
the specific gravity declines yet lower, down perliau 
to 1"004, Vhile the quantity of urine is increased, 
approaching even to diuresis. The reaction is, gene- 
rally, much less acid than in health. 
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The specific gravity of the Bemm of the blood is 
reduced to 1"018 or even to I-015, as compared with 
that in health, which ranges between I'029 and 1'031. 

Microscopical Charactera, — Casts of the nriniferouB 
tubules, blood, and perhaps pus, may pass in the 
uriue, which presents accordingly characteristic appear- 
ances under the microscope {Fig. 50) j but their descrip- 
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tion scarcely relates to the composition of the urine 
secreted. 

Ghemkal Tests. — The solid constituents of the urine, 
amounting in health to about 68 in 1000 of nrine, in 
Bright's discaBe declines to 14, 12, or even 6 parts 
only in 1000. This is chiefly due to the abstraction 
of nrea, alluded to in connection with the altered 
physical characters of the urine. The quantity of 
albumen contained in the urine varies exceedingly ; 
from a mere trace, to possibly 6ib grs. in the twenty- 
four hours. (Parkes.) 

The presence, or, as in the early stage it might be 
termed, the substitution of albumen for uroa, is easily 
diiicovered and readily distinguished, provided only 
certain precantions be observed in making the ez< 
am in at ion. 

They relate either to the chemical composition of 
the urine sabnutted to exanunatioa, or to the testa 
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employed ; chiefly, those precautions have refereaee ti 
the nrine itself. 

Albuminous urine is not merely a solution o£ ■lba> 
men. So far as it alonn is concerned, by applying 
heat to Buch urine, the albaminous portion — white d 
egg — begins to coa^late at 160 Fahr., and gradaalll 
Bolidifies as the temperature rises to 212°. But tM* 
urino contains other ingredientSj and their Tariation 
in quantity interfere with the coagulation of til 
albumen. 

Thus, if the urine be alkaline, or even neutral,— 
whether from the presence of volatile alkali, carbonitt 
of ammonia, or from fised alkali, as soda, either aikii 
will combine with albumen, and neither of the resnlU 
ing compounds being coagnlable by heat, the 
remains clear when heat is applied. The albumen » 
not discovered, although perhaps abundant. Or agii& 
if an opposite condition exists, — should the urine h 
over acid, from the presence of a free acid, as the ao«ti( 
or hydrochloric, the acid will combine with albmno, 
and the acetate and hydrochlorate of albumen beii^ 
oncoagulable by heat, the urine remains clear wta 
heated. The albumen is concealed. 

Supposing, however, that, on the application of 
a white flaky precipitate does fall, resembling albDmA 
it may not be albumen. Earthy phosphates are lik* 
wise precipitated by heat. To distinguish betma 
these two deposits — phosphates and coagulated aUn- 
men, as well as to evolve albumen concealed by 
alkaline or over-acid state of the urine — heat havinf 
been applied, nitric acid (strong) should then b< 
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dropped into the test-tnbe, containing snppoBed albti- 
minoiis nrine. If the deposit be phosphates, they are 
redisBolved ; if albumen, it is more firmly coagulated. 

Nitric acid unaided will precipitate albumen, but it 
also liberates litbic acid from the lithates, and com- 
bines with urea ; when, therefore, either of these cxin- 
etituents is present in excess, a brown deposit of litbic 
acid or nitrate of area forms and disguises the albu- 
men. Both precipitatcB, however, together with tbt- 
lithates, are redissolved fey heat, which on the contrarTr, 
discloses albumen. 

In short, htiaf clears off any diflSculty arising froiiiS 
lithic acid, the lithates, and urea ; nilrie acid clears off 
any difficulty arising from the (earthy) phosphates, 
at the same time liberating and evolving Blbumen 
from any prevailing alkaline or mineral acid con- 
Nitric acid, in respect of its behaviour to albumen, 
disputes with heut the privilege of disclosing the 
presence of this abnormal constituent of urine. Nitric 
ncid umtee with albumen, forming what may be called 
nitrate of albumen, which is not coagulable by bear. 
Consequently, if only just so mnoh acid be added I" 
albuminoQs urine as shall combine with all the albumen 
present, and form this nitrate, none of the albumen will 
apjicnr when heated. Nitrate of albumen being I'n- 
iii'hihlc in nitric acid, appears when more acid is added ; 
but is again redissolved on the addition of an cxefni 
of acid. The happy medimn quantity of acid is 
iit'oessary to exhibit albumen, — not just an equivalent, 
which combining with the whole amount present, 

L -i^ 
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renders it insoluble, although heated ; ttia would \» 
too small a proportion of acid ; while an excess — abcna 
that proportion in which the nitrate of albauieiL is 
insoluble — red ia solve a it. 

To strike the balance, anil moreover obviate tli 
other possible difficulties to which I have referred, 
the right method of examining supposed albumincsu 
urine is simply this : — Pour a small quantity — say k 
fluid drachm — of the urine into a tost-tube ; heat it 
to the boiling point, and then drop in two or thm 
drops only of strong nitric acid. If pbospbatea lull 
been precipitated by the heat applied, they will te 
redissolvedj aud the white flakes of coagulated albnmei 
appear more clearly. On being allowed to stand, 
it 'will subside in the tube, leaving the urine abon 
clear; thus defining the quantity of albumen preaol 
in any given quantity of urine examined. This ini 
he found, as already said, to vary between two ei- 
tremee ; a slight white cloudiness subsiding as a little 
flaky deposit, or part or the whole sample becoming 
solid and white, like coagulated albumen of an egg, >B 
the tube. 

To exactly fstlmafe tlie quantity of albumen. — Eitldr 
of the two following processes may be resorted to : — 

Take 500 grs. of the urine of twenty-four honi^ 
and boil it in a flask, nitric acid being added subte- 
quently, to secure coagulation of the albumen, and 
to dissolve any of the phosphates deposited by boiling. 
Then let the coagulated albumen subside by stui^ 
ing the flask, decant off the clear fluid, and thzo* 
the reeid-ue o^ioti a ■wev^^i Silwn. "^^rfo. ^Jfcva mJ' 
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lected albumen on the filter, with hot distilled water, 
to bring away saline matter; dry on the water-b&th, 
and weigh. 

Or, acetic acid maj be added, in jnat sufficient 
qnantity, and the arine boiled, tbns to effect coagu- 
lation. The process is then concladed in like manner. 

Diagnostic Value. — The Bignificance of albaminoua 
nrine is its pcrgtgteiife, which is pathognomonic of 
Bright's disease of the kidney. With rare exceptions, 
this dieea!>e is invariably accompanied with albuminous 
urine, and this condition of urine persisting ia a sure 
sign of that disease, and of no other. 

Temporarily, albuminoaH urine is associated with 
many other diseases, most of which are specified in 
the table. 

Bile in Urine. 

Diseatca assoeiated: — 

Jaundice from obstruction. 

Acute Hepatitis. 

Cirrhosis of liver. 

Acute yellow Atrophy. 

Pneumonia. 



Smallpox. 

Scarlet fever. 

Puerperal fever, 

Pyiemia. 

TTrine in hot weather. 

Urine of Pregnancy. 
General Syviptovts of Jaundice. — Certain structural 
changes in the liver are the immediate causes of the 
symptomH. These changes are : — some mtchnnifal 
impediment, which, precluding a free flow of bile into 
the duodenum, permits absorption of the bile im- 
prisoned. The obstacle in question may be ciJi\st,T\*i- 
tioHji or cIoBwe of — as by a gaW-atoite wn.-^vi'v.fei "«i. — 
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the common bile-duct, the hepatic dnct, the 
duct, or of the bile-ducts within the liver ;* 
impediment may bo due to eome externa! cnaw 
pressure on either of the dacts, as by thickening of 
tho pylorus, dnodenum, or head of the pancreas; cr 
a tumour within the liver itself, overlaying the dact& 
Without any obvious mechanical impediment to lie 
free escape of bile, suppression of its secretion is mrw 
frequently the occasion of deficient elimination d 
bile. Structural disease of the liver, e. g , inflamiM- 
tion, acute and chronic, cirrhosis, fatty degeneration, 
operates in this way. So, also, various hlood-poisow. 
e.g., through snako-bitea, pytemic infection of Ihn 
blood, typhus, and malarift, intermittent, remittent, 
and yellow fever, severally give rise to jaundice. 
Ether and chloroform, likewise, arc said to occa- 
sionally have this effect. In all these cases the IItw 
itself may be struotiirally healthy ; the blood-poison 
alone is the cause of a suppressed secretion of bile, 
which, in turn, reacting upon the blood, inductf 
jaundice. Similarly, through the nervous systcai, 
mental emotions have, in some cases, paralysed the 
liver, and produced this disease. 

The syroptoms of each of these causative conditiow 
are those of jaundice — a yellow or yellowish -green difr 
colouration of the skin and conjunctivoe, and of the urine 
with light drab-coloured fteces. These appoaranccg an 
doe to the presence or absence of biliary colonriiig 
matters. The retention of bile in the blood ciic*. 

• 'Diienwi of l,lie U"!!!,' Fterieli*. Tramlited by C. MurchuoB, I 
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lating is, like area, Bedative to the vital powers of the 
nervous and muscular eysfems, irritative in its opera- 
tion on certain parts, locally. Hypochondriacal de- 
pression, weariness, and great weakness, are not 
unfreqncntly accompanied with an intolerable itching 
of the ekin, and irritability of the urinary bladder, 
as biliary colouring- matter escapes by the urine. The 
want of bile in the small intestine renders the process 
of digestion incomplete ; and the inappetency or even 
loathing of food occasioned by the bile retained in the 
system, is accompanied with imperfect chylification of 
the scanty ingesta, and the separation of pale yellow 
ffeoal matter ; while habitna! constipation is relieved by 
occasional colicky diarrha<a. Progressive emaciation 
necessarily follows this constant starvation ; and the 
withered, discoloured appearance of tlie individual, 
melancholy, exhausted, and dyspeptic^ cannot fail to 
convey the impression of jaundice. Examination of the 
urine will at once settle the question. 

The passage of a gall-stone is attended with paroxys- 
mal pain in the epigastrium, always severe, sometimes 
excruciating, according to the size of the stone in 
transitu, hiccupj vomiting, and constitutional distur- 
bance ; but, in general, inflammation and its symptom- 
atic fever do not supervene. 

Phifsieal Characlfn of Urine. — Colour, dark saffron, 
green or black ; leaving a bright yellow, or other stain, 
on white linen. Other characters are not peculiar, 

Microgccjnfal Charaef-em. — Certain constituents of 

the bile, wten present in urine, may be <jbt.%.\w»i\»- 

. ciyBtolline forms. Taurine, aa xegvAai Veia,iB3Ci^ 
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prisma, with foor or sU-sidod sharp oxtromitie 
elementary form being a right rhombic prism. Crj 
of cholesteriiie may also bo fotind. (Fig. 51.) 




Chemical Teats — are the most delicate means J 
/ detecting the presence of biliaTj colouring matt.ers,ifha 
escaping by the urine in quantity too minute lo b: 
visible, or made visible by staining linen. 

Nitric Acid. — Poor on a white plate, or sheet ^ 
writing-paper, a small quantity of the suspected orine, 
80 as to form an exceedingly thin layer, and carefulit 
allow a drop or two of nitric acid to fall upon it. 
immediate play of colours, green and piuk predoi 
ting, will, if the colouring matter of bilo be pi 
appear around the spot where the acid falls. 

Bdler'g Test : — Add to the urine any albaminoni 
flnid, — semm of blood or white of egg ; then pour in 
sufficient nitric acid to produce a considerable alba- 
minouB coagulum. Examined after a short repose, it 
will present a bluish or green colour if bile pigmeBt 
existed in the urine ; whilst, if none were present, tliB 
deposited masa ■wAfl.Vjft >N^iSs,a ot -oiw^-i ^\\stjia^ yello«. 
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Bat albomen precipitated by nitric acid in urine, 
destitute of bile, is more or less coloured, blaisb or 
reddish; this appearance arising from the action 
of nitric acid on the colonring matter o£ the nrlne — 
nroxanthine. Dr Basham has obeerred this nrinary 
coloured albumen moat frequently in acute renal dropsy, 
and it is a very unfavourable sign. 

Acelale of had precipitates albumen, if present, in 
bilious urine, of a yellowish colour. 

Colour of Pkogplialcs. — After crposure of urine for a 
day or two, crystals of triple phosphate are deposited, 
having a yellow tinge. A very delicate and pretty 
test of bile colouring matter. (Hassall.) 

For Bile Aeuh. — (a) Petlenkofer^s Teet : To a small 
quantity of the suspected urine in a test-lube, two- 
thirds of its volume of sulphuric acid are to be care- 
fully added, taking care that the mixture, which soon 
becomes hot, never exceeds a temperature of 144 degrees. 
Three or four drops of a solution of one part of sugar 
to four of water are then added, and the mixture 
shaken. A violet-red colour is developed if bile be 
present. This familiar teat was not much credited 
by Golding Bird. His experience led him to doubt its 
accuracy, and in applying it there are numerous sources 
of fallacy to be guarded against ; chiefly, that the action 
of sulphuric acid ou sugar develops a red colour in the 
absence of bile. A mixture of albumen or oil with 
sugar will, even in very minute quantities, under the 
action of sulphuric acid, produce a purple or scarlet 
colour, as Rappail long ago observed. 

(b) E(^e't Teat— (at a troM (jl\>iie wiA. ^^a»rti.'6a» ) 
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suspected urine witli oscDsa of milk of lime, and 
for lialf an hour. Filter, and evaporate the clear fluid 
nearly to drynosSj and then decompose with excess d 
strong hydrochloric Bcid, Boil the mixture for half n 
hour, renewing the acid from time to time, so as In 
prevent the spurting which would occnr from ot» 
concentration. Let the mixture completely cool, tai 
then dilute with from eix to eight times its voIoidc 
nf water. Filter the turbid solution, and wash tlit 
resinous mass, until the water runs throngh qmti 
colourleaa. Dissolve the residue in spirit, contAiniiig 
i)0 per cent, of real alcohol, decolorise witli aniinil 
charcoal, again filter, and evaporate to dryness over t 
water-hath. The yellowish resinons roaidne is prae 
■■lioloidic acid. On warming it, a peculiar musk-lifa 
odour ia emitted. Dissolve this jesinoua matter in i 
little caustic soda and warm water, add a little sugar, 
Mud let fall, slowly, three drops of concentrated sul- 
phuric acid into the mixture. The resinous acid is, 
at first, precipitated ; hut afterwards, the flakes adhering 
X" the glass are slowly dissolved by adding- more sul- 
phuric acid, and there appears an entirely clear fluid, 
of a beautiful dark violet colour (Virchow'a ArchiT, 
vol. xiii; Archives of Med., vol. i). This test resullj 
from an elaborate process, but it is a very delicate 
and infallible one. 

The following useful tables are from Dr. Goldiiw 
Bird's work ;* they contain reference to some deposite 
not hitherto described in this work, bat which are here 
incidentally introduced : — 
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(I) Table/or the Microscojncal Examination of TJruiarij 

Deposits. 

Deposit amorpbons, and disappears on the addition of 

liquor potasBse .... Urates. 

„ „ and permanent on the addition of 

liquor potasBse . . Pboephate of 

lime. 

„ visibly cryatalline, and the cryHtals octohedral.* 

Oxalate of lime. 

„ ,f and the crystals hexagonal tables ; 

Boloble in ammonia . . Cystine. 

„ „ and the crystals, prismatic, or pen- 

niform ; not eolnble in ammonia, 

bnt in acetic acid . . . Neutral 

I triple phosphate. 
„ „ and the crystals radiated or folia- 
ceons ; not soluble in ammonia, 
bnt in acetic acid, with efferves- 
cence . . . Carbonate of lime. 
„ „ and the crystals radiated or foba- 
ccoQs; not soluble in ammonia, 
but in acetic acid, without effer- 
vescence Bibascic triple 

phosphate.f 
„ „ and the crystals dumb-bells ; not 

soluble in ammonia, but in acetic 
acid, with effervescence. Car- 
bonate of lime. 

• Anmicu* uid, ohloridc af udium, ind thfl proliiuda of ■stimonj, URuni 
Iba oeUhsdnl fann. but m nrd; pretcut. 
t b not yet proved lo eiut in unne. C^hu^^uim^ 
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Deposit visibly crystallinej and tbe crystals dntnb 
soluble by heat, but not in 
Dia,uoracetic&cid. Litbatet 

„ J, and tbe crystals dautb-belli 

soluble !by heat, ammoiuj 
acetic acid. Oxalarate of 

J, „ and the crystals duinb-bell^ 

fringed edges ; insoluble ii 
hoi and acetic acid, but 
in liquor pofassso . Litliil 

„ „ and the crystals lozen^e-t 

or compound; insoluble 
acid and ammonia . Litbi 

„ „ and the crystals spherical, 

without spicules ; solab 
heat .... Litbate & 

(2) Table for Discovering the Nature of Urin 
Deposita by Chemical Reagents. 
KSepoBit white, and soluble by heat . . . . U 
„ and insoluble by heat, bnt soli 



and insoluble by heat and 
but soluble in acetic acid . 



o, 



LIT, 



• It nol jet pwT»d » eiiit in uriM. CHiudiotiiuii,) ^ 

Tbe irdinialit intj 1w nr^aituiii^; Donuetin; ot niicui, piu, spithi 
from ths gentlo-uriniry puugen, Kmen, blood, omIs of DriDltrM 
otber cella, ud ij^^riiof tinue; onlringy, coagulable bf M 
iiiating ol ■ tenmiioiu mitrii with oelU, lame inikll and tvot 
ind flat, tiHh otbI nuclei, — it la mueuj; or eoti^tiiig of 
Klobulei, nol imbedded id ■matrix, Hbout iVntb of anineh in dian ' 
with moletu\e& and gibiiu\H, vad, iwaUiBUiie a double or tril>l« n 
addition ot aoaUc atvi,— Awvi*. 
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Peposit whitfj aod insoluble by heat, atDmonta, and 
acetic acid . . Oxalate or oxalarat« 
of lime. 
coloured, and visibly crystalline . . Lithic acid. 
„ and amorphous, but pale, and readily 

soluble by beat Litbates. 

„ deeply, amorpboas, and slowly soluble by 
beat. Litbates stained by purpurine. 
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Tbe rational remedial treattnent of any morbid con- 
dition is, essentially, the removal of the cause or causes in 
operation : its preventive treatment, their anticipation. 

Having, therefore, fully considered tbe removal of 
the local diseases which indnce irritability of the 
bladder, it became necessary, in order to complete its 
curative treatment, to trace the pathology of the con- 
tiitutlonal diseases which generally are in operation, 
with their accompanying morbid conditions of urine, 
as the immediate causes ; describing the physical and 
microscopical characters, and the chemical tests, of 
these causative conditions, and estimating their dia- 
gnostic value as constitutional symptoms. 

AJl this will lead to tbe removal of the causes 
referred to ; and their remedial treatment will be fur- 
ther enlightened by investigating tbe nodal origin of 
conetitntiona] causes, — an aspect of etiology, which is, 
however, more especially suggestive with refereaoe to 
preventive treatment. 
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Lilhie Acid, and Ltthates — Treatment.— The pafw 
logical origin of litliic acid in excesa is mal-i 
tion, primary or secondary ; or it denotes an excess 4 
animal food over and above the wants of the sjgW 
wliich is accordingly expelled in lunine from the Worf 
through the kidneys, without having contriboted to &i 
nourishment of the body. Hygienic measures, that- 
fore, are most important. A reduced proportion i 
animal food is obviously the leading curative 
and active exercise daily to increase the eliminatioii d 
any excess is equally necessary. 

No remedial measures are at present knomi f» 
diredhj correcting mal-assimilation in respect to litUt 
icid or other products. The effect of increased bofflj 
exercise may bo to increase the destructive metaiaf^ 
phosia of the highly nitrogenous textures, i.e., mmA 
and thus directly increase the production of litfaic odd: 
but this may also react beneficially in subsequentif 
correcting the mal- assimilation, 

Lithic acid passing off in the urine aa lithate d 
ammonia is liable to be decomposed by the action rf 
any free acid present in the urine; and litliic u)' 
itself being insoluble appears as a deposit of reddiab- 
yellow sand, consisting of crystals, which may agon- 
gat« and form a calculus. Hence the adtninistiatiia 
of alkalies to n&iiiralize the acidity of the nrine ii 
indicated, of which bicarbonate of potash is, perhsM 
the best for oft-repeated use. Other alkalies employed 
for this purpose are the bicarbonate of Boda, as " VidiJ 
water," the acetates, tartrates, and citrates of soda ui 
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<if soda and potash. Conversely, the removal of any 
source of acidify is also indicated; but this refers 
attain to hygienic considerations. With regard to 
ii-iod, the Tegeteble acids, op that which will form 
them, as sugar or starch in the food, shonld, in Dr 
Bence Jones's opinion, be prohibited. On the other 
hand, free perspiration to eliminato the acids of the 
sweat, the retention of which would precipitate uric 
acid iu the urine, is scarcely leas important. Warai 
clothing, warm bathing, friction with horsehair gloTes 
and belt — an excellent skin stimulant — and diaphoretics, 
may thus prove most efficacious. 

Lithate of ammonia being soluble in nrine at the 
temperature of the body, its solution is secnred, 
]iii:tvided only that fiuid be not overchurged. But dilu- 
tion of the urine will best prevent supersat unit ion and 
deposit. The free use of aqueous drinks or soda water, 
is calculated to fulfil this indication, and thus probably 
prevent the formation of a lithate of ammonia calculus. 
Diuretics, which increase the secretion, will also aid 
the dilution of nrine, and, moreoTer, tend to eliminato 
litliic acid or lithates from the syatem. The wine of 
colcbicum, in doses of ten minims and upwards three 
times a day, prescribed with the carbonate of potash to 
kt'L-p the lithic acid iu combination, the resulting 
lithates themselves being further held in solution by 
the administration of diluents, may together carry off 
both, and soothe the irritability of the bladder which 
iiccomponies their discharge. Saline apcritnts seem to. 
cuntributo to this desirable result. Any prolonged, 
aubieotionto nch a coarse of eWnanaXwiiiTea^wc*^*** 




the simultaneons action of small doses of blae pH, 
apparently to maintain the proportionate eecretion rf 
bilcj which otherwise being virtually retained as eras- 
pared with the secretion of urine, would disturb liw 
balance of their constituents in the blood. 

Preventive Treatment recognisoa the same roles witli 
regard to food and exercise ; alkalies also occaeiomUr 
to intercept the deposit of Htbic acid ; and dilntion » 
secure the Bolution of lithates. 

Urea, excess in Urine — Treatmenf. — It should bt 
remembered that urea — like uric acid, from wliicli il 
may be derived — is produced, physiologically in tb* 
Hystem, by the destructive metamorphosis of tbe highlj 
nitrogenous textures, i, e,, muscle. Nitrogenons food 
is also, perhaps, a direct source of urea, and is assuredlj 
followed by a rapid and very considerably iacnuei 
production of this conBtitucnt of the urine. Its pfttk» 
logical origin is apparently similar ; an excess htag 
produced in connection with fohrilo conditions, and ■ j 
deficiency in those of an opposite character. Ca&» 
quently, the indicatious o£ curative treatment wonU 
appear to he ; to lessen the daily toil and baraes, whitk 
are welt known to be associated with ureal diabet*^ 
and, still guided by pathology, to reduce tbe supply iJ 
animal food. But this latter indication is not €0b- 
tinned by experience. It is foond necessary to repv 
the system by a generous diet, aided by tonics and 
alcoholic stimulants ; the latter seeming to supply • 
material which readily oxidates, and thus protects tfc» 
muscular tissue from premature decay, with that ex<!«*> 
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the kidneys and incessantly irritates the bladder. The 
quantity of urine, and thence the freqaency and 
urgency of micturition, may be rednced by opium, 
which tends also to soothe the general nerrons 
excitement that accompanies exhaustion of mind and 
body. 

Pteveniive Treatment is necessarily guided by similar 
considerations, only with an anticipatory application. 

Phosphoric Acid, and Phosphates— Trealm^^nf. —Gaided 
by its pathological origin, an excess of phosphoric acid, 
in combination with alkaline or earthy bases, snggests, 
primarily, the endeavour to arrest, if possible, that de- 
structive metamorphosis of nervous tissue which gene- 
rates phosphoric acid in abnormal quantity. Conse- 
quently, temporary freedom, at least from all anxiety 
and corroding care — in short, mental relaxation — is 
primarily imperative. But the phosphatic diathesis is 
encouraged by vegetable food. A more animal diet, 
therefore, with beer and wine, is scarcely lees impera- 
tive, 

Ifcjiositiim of the Phosphates — phosphatic urine, im- 
plying, as it does, an alkaline state of this fluid, sug- 
gests the oae of mineral acids. The nitric and nitro- 
muriatic acids diluted are perhaps the most useful ; 
although it must be confessed that the influence of any 
mineral acids on alkalinity of the unne is but slight. 
i'hey are generally combined with vegetable tonics, as 
■ ! iichona, and with apparent advantage. Opium also will 
■lid in restoring acidity to the urine, besides subduing 
iKTvoiis excitement. Benzoic acid has been highly 

PJf..SQIWerted inio \i\'p'p\3.V\c w\6. ^ss^^ 
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its passage through the system. The earthy phospld) 
{. 0., of litDe and magnesia, may thus bo held in roIuL 
and become invisible ; the alkaline phosphates, »'. r., 
Hoda and potash, never appesiring. Bwt the deposition 
the formtir is effected by an excess of Jtred atiutli, 
8oda or potash in the urine. Another occasion olpb 
phatic urine, is an inflammatory state of the atiB 
mucous membrane, with the secretion of mnoos, lA 
acting apparently as a ferment, inducts the decompt 
tion of urea and liberation of carbonate of anim«iiii 
& volatile alkali. The nriue then becoming alkali 
deposits the triple phosphate of ammonia and nu 
nesia with phosphate of lime. Alkalies, howei 
have been, recommended by Dr Owen Rees, 
the view of reducing the acidity of the urine as sec 
thus preventing its irritating the mucous membn 
of the bladder, less mucus is secreted, and the a: 
in the bladder actually becomes more acid. 

Preventive Treatment is determined by preciBelj 
same considerations repecting the generation of pb 
phoric acid in excess, and thence the forniatioii 
phoGphatcs in excess; and also respecting the depoEtl 
of (earthy) phosphates in the nrine, whether by &, 
OF volatile alkali. 

Oxalic Add, and Oxalates — Treatment. — Consider 
the certain pathological origin of oxalic acid, in exoi 
— by the primary mal-assimilation of sugar and sug 
forming food, such food is contra -indicated. Ev 
species of vegetable food is questionable ; and th 
which contain oxahc acid, e.g., rhubarb, sorrel, onio 
and tomato, or ceT\.Ktn. ■OieaAiiYa.'a*, cj,, tf^^jj^Kuc 
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lith ft TCgetable acid, are Tmqnestionably forbidden, 
igidering also the probable production of tMs acid, 
9, by the destructive metamorphoses of the 
}genous tissaes in secondary mol-assimilation, and 
association with, or derivation from, lithic acid, a 
lutrogenoas diet would seem (o be contra- indicated. 
NevertUoless, experience shows that animal food, with 
brandy -and- water instead of beer or wine, form a 
suitable diet ; but the water should be distilled, to de- 
prive it of lime, with which the oxalic acid otherwise 
combining would lead to the formation of a urinary 
calculus. 

Appropriate medicinal treatment will aid regimen. 
The mineral acids are efficacious, particularly hydro- 
chloric and nitro-muriatic acids, in conjunction with 
bitters. They were recommended by Dr Front to he 
taken daily for about a month, or until lithic acid, or 
lithates, reappeared in the urine. By adopting, said 
he, such a course of acids three or four times in the 
year, and by a carefully regulated diet, I have seen 
this diathesis gradually subdued, and at length re- 
moved altogether. Irritability of the bladder, in con- 
nection therewith, is not unfrequently subdued by the 
compound tincture of camphor; indeed, Dr Bence Jones 
speaks of this remedy as having thus proved "very 
u^'cful." 

The association of oxalate of lime with uric acJd in 
llie urine, requires the anomalous adminiBtralion of both 
ai'iJs and alkalies. In such cases, supposing the deposit 
ijf oxalate to be considerable and persistent, Dr Hassall 
(-uggesits that it should be trealed m l\^e &t«,\. m^XwsKft. 
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If tbe nrio acid deposit be constant and in Tb 
quBHtitj, alkalies and acids may sometimes be admit 
tered witli advantage alternately. 

Preventive Treatment will consist in the aToidasn 
those articles of food which are apt to produce 
actnally contain oxalic acid, and in the obsemnn 
tho suitable diet. Conjointly, the precantionary dk 
the appropriate medicinal raeasures, occaBionally. 

Sulphuric Acid — Treatment. — Animal and regct* 
food having, apparently, equal influence in prodnc 
an excess of aulphatca in the urine, no distinction i 
be drawn favorable to either kind of diet, as a remw 
agont. But as sulphur is disengaged by the desti 
tivo metamorphosis of the nitrogenous tissnes chi( 
and aabsequently, by oxidation, is converted into i 
phuric acid, active exercise, which increaecs both tl 
changes, is contra -indicated. Repose, and the reqvi 
remedial measures for subduing febrile excitement, i 
perhaps, the general indications to be fulfilled. EG 
native treatment would, of course, be eurstiv^ 
removing the excess of sulphuric acid from the syst 
but the present state of knowledge in this re^pec 
here, as with regard to other blood-conditions, 
unsettled for practical purposes. 

Preventive Treatme-nt consists in the anticipk 
and avoidance of the causative conditions »l 
alluded to. 

Hippuric Acid — Treatment. — This highly oarbt 
ceous acid is produced in excess, either by Tecreb 
food, itself too rich in carbon, or by medicine conti 
ing benao\c WiVi-, ^A\*:^ »X9a\i^ 'Caa ^se.^.'c^j^ijLvQ nu 
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morphosiB of nitrogenons tissae, in eecondary mal- 
BEsimilation ; or by defective elimination of carbon 
through the liver, Inogs, or skin. But little is known 
respecting remedial measareB. The Bnbstitution of 
nitrogenoas food, increased exercise, and the adminis- 
trstioD of medicines to increase the secretion of bile 
Kid sweat, would seem to be the most hopeful. 

Prei-enlire Treatment should be guided by similar 
cousiderationH. 

Lactic Acid — Treatment. — The pathological origin of 
this acid, in excess, is obscure. Food abounding with 
lactic acid, introduced by primary aseimilation, is un- 
doubtedly one source. Of such kinds of food, are, 
milk and vegetables which have become sour, and 
sngar or amylaceous food which may be converted into 
lactic acid. But an excess would also seem to arise, in 
some cases, from the destructive metamorphosis of 
muBColar tissue, in secondary mal -assimilation ; thai 
tissue everywhere abounding with lactic acid. Mal- 
excretion through the skin is another alleged cause ; 
the sweat, it is said, containing lactic acid. Hence tht- 
ioiputed pathological origin of rheumatism. Defective 
respiration is also an apparent cause ; lactic acid by 
oxidation being readUy converted into carbonic acid. 

Taking these tacts and opinions into consideration, 
the indications of treatment are ; to Correct any error 
of diet, to moderate bodUy exertion, to maintain or 
increase the functions of the skin by warm clothing ; 
and to render the respiration more active, by daily 
exercise, when the excess of lactic acid arises apparently 
from an opposite coodilioo> in tbi& Tosi^etA.. 
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Preventive Treatment, as usual, consists in tte 
cipatory obacrrance of the curative indications. 

Ckhrides — Treatment. — Introduced into the systffl 
by most articles of food in the course of prinun 
assimilation, and disengaged from the tissues h 
destructive metamorphosis in secondary assimilatin, 
an excess of chlorides in the blood and nrine proceWs 
either from the foodj or increased transformation of ii» 
textures. Vegetable food in general contains a mna 
liirger relative amount of the chlorides of eodinui it^ 
potassium, than animal food ; and the component pro- 
portion of these salts in the various tissues of the bodj, 
if also difEerent, and variable. Exercise of body tni 
inindj as affecting chiefly the muscular and nervon 
systems, increases the chlorides in the urine. Tv 
remedial indications are obvious ; an increased proptf- 
tion of animal food, and rest. 

Preventive Treatment ia analogous, hat anticipatory. 

Sugar in Urine — Treatmait. — This abnormal cwt- 
stituent of the urine may proceed, perhaps, from varica 
Mources ; mal -assimilation — primary or secondary j btf 
diiefly, from imperfect oxidation and destruction of U» 
Bugar-glncoae produced in the liver, itself traufiformfd 
glucogen, also produced in that organ. This, whid 
in Bernard's theory, as founded on experimental obserra- 
tioDS, is disputed by Dr Pavy, whose observations W 
liim to regard the transformation of glucogen ("hep* 
tine") principally as a post-mortem ehang-o ; but thU 
again is denied by Dr Harley, whoso iiivestigattoni 
may, therefore, be regarded as indirectly supportis; 
the views ol"BeTaMi. 
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The imperfect oxidation of engar is not apparently 
connected with deficient respiration. 

Besides this pathological origin of diabetes mellitns, 
there ia also the accidental origin from injnry to the 
medulla oblongata, and floor of the fonrth ventricle, and 
to the sympathetic system of nerves. 

Bearing in mind the pathological origin of this di:^- 
eftse, the indications of treatment relate to diet rather 
than medicine. Ko known medicinal measures have 
' hitherto proved esaentially efficacious ; but the dtseaHp 
can be controlled, and for an unlimited period, by an 
appropriate diet. 
' The rule to be observed is, — a BCmpnlonH avoidance of 

' every kind of food containing sugar, or which can be con- 
' verted into sugar. Rigorous abstinence is not eqnally 
' imperative in every case, yet the indication is the same. 
Animal food, therefore — including fish of all kindt-, 
' and eggs — is qnito unobjectionable; while of vegetable 
' food, the choice ia restricted to greens, bran-bread or 
' cake, and such articles as do not belong to the saccha- 
rine class of aliments. Of liquids ; brandy -and- water, 
tea and coffee, are safe. 

The diabetic bill of fare does not allow of much 

variety, and constant self-denial ia required to keep 

within its bonnds. Xevertheless, certain indulgences 

' may be granted with impunity ; and, so far as the 

I personal experience of one diabetic patient in particular 

I affords adequate information for the guidance of others, 

Mr CampHn's observations* respecting himself are 

valuable and encouraging, 

* 'lbd.>Chir. Tns*.,' voV. u: 
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Ocnoa maccaroni prored to be one of the best l^ 
Btitutes for the bran>cake. Milk need not be forbidja 
CruciferouB vegetables afford many agreeable Tarietks 
cabbage, cauliflowers, broccoli, BniBsels spronM, ic 
sea-kale and spinacli are quite barmless ; omons nujbl 
permitted, and in most cases turnips. Lettuces tgnd 
when eaten sparingly with oil and vinegar. Tat i 
preferable to coffee, and with it milk may b© tabi 
freely, cream only in email quantity. Cocoa is aSf*- 
able if prepared from the " nibsj" not that which 
sold m cakes or powder. Pale French brandy abooi 
bo taken, but only in measured quantities, say a Uik- 
Hpoonful with water. Wines are better exclnM 
excepting claret, which is a most Buitable bei 

Other hygienic means were very advanti 
Sponging with tepid water, followed by friction, 
highly salutary; so also sponging with cold 
water in summer, and an occasional warm bath 
winter. Warm clothing, a leather waistcoat, 
gutta-percha soles to the boots in mnter, h^ti 
equally important. Change of air and occnpation VM 
so favorable, that wheatcn bread was substituted.! 
the bran-cake during the period of relaxation, W 

A. few words respecting medicinal treatment *l 
suffice. Free perspiration affords some relief to A 
diuresiB. Besides, therefore, the sudorific appliance 
just alluded to, the salts of ammonia are serTiceablt 
the sesquicarbonate being an exception, at least it was i 
in Mr Camplin's case. Citrate of ammonia, conbinB 
with citrate of iron, was useful. Bittera and 
were ■verj \>eTi.etc\»i, Q'^w.x.'a* wt^ "^'i.-Qi>3«^ 
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rnsea as & temporary means of checking the secretion 
of urine, and allaying irritability of the bladder, 

Prcrcnlire Treatment. — Such also are the preventive 
measures — dietetic chiefly, hygienic and medicinal sub- 
serviently — by the early and patients employment of 
which diabetes may be kept in subjection, and for 
an unlimited period. It was thus that Mr Camplin 
not only rescued himself from a deplorable state of 
health, but was preserved from the ever-threatening 
recurrence of this disease during a period of no less 
than fourteen years. 

Cod-liver oil in large quantities, seven or eight 
ounces daily, is highly recommended by Dr Bence 
Jones, in cases of considerable emaciation.* 

Aibutrien in Uriue— Treatment of Bright's disease.— 
The retention of urea and water, in the blood, with 
the discharge of albumen in the urine ; and subse- 
quently the proportionate exchange of water for albu- 
men in this secretion, while the retention of urea in 
the blood progressively increases : these are the 
changes in the relation of the blood and urine, which 
are essentially of therapeutic importance. Kutriment 
in its best form, — albumen, — is incessantly draining 
away from the blood ; while effete and noxious matter, 
— urea, — representing the decay of the textures, is 
constantly retained ; thus conceding the powers of 
life to the dominion of death. Besides the symptom* 
incident to this double process of destruction by stM^a- 
tion and blood poisoning, — both of which are faithfully 
represented by the condition of the nrine, — general 
• ' Stoauch ud Bnul Diieuim.' Cim^-VO. 
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dropay Bnpervenes, owing to the ret«ntion of 
which infiltratiog the cellular texture throQglioal 
body, presents this additional Bymptom 

Structural and permanent changes in the feifef 
aro the immediate causes in operation ; — congestiot. 
followed by pale interstitial effusion, with desqu&matM 
and damage of the tubnii oriuileri ; fatty, or wuj 
(amyloid) degeneration of the effused matter ; or iu 
absorption and contraction, constituting the so-c^W 
granular degeneration of the kidney, which becoBO 
small and withered ; with, in either way, irrepanfak 
destruction of the organ. 

Remembering this abstract of tko pathology 
Bright'a disease, the primary indications of treatmai 
are ; to reverse, if possible, the relative conditions d 
the blood and urine, and thus restore the coaditioni^ 
health. 

Cupping or blisters on the loins tends to r«man 
the renal congestion ; but beyond thna aiming at ^ 
root of the disease, the perilous state of the kidoeji 
forbids any direct attempt to restore their fuuctvo. 
Subsequently, diuretics may be tolerated, and tlia 
prove serviceable. Digitalis, squills, or tte tincture of 
cantharides, cautiously administered, are, perhaps, Iht 
most efficacious. The pill originally prescribed by ti» 
late Dr Baillie is an admirable formula. It consists d 
powdered digitalis, half a grain, and squills, one grain. 
combined with three grains of blue pill ; to be 
two or three times a day. 

Palliative treatment will have for its object the d» 
charge <A ■wtttet, ■w'cdtiV \iaa w;';wHiM.Vtid. in the system 
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by other cbaiiDels than the kidneys; i.e., throngh the 
bowels and skin. Hence, hydragogue cathartics, e.g., 
elaterium, croton oil, gamboge, jalap with cream of 
tartar ; and diaphoretics, f.g., citrate of ammonia, the 
cnm pound powdered ipecacuanha {Dover'a powder), 
and hot-air or sweating baths ; are singly, conjointly, 
or in euccession, often remarkably useful and com- 
forting. 

Irritability of the bladder ceases ae the natnral con- 
stitntion of the nrinary secretion is restored ; but the 
last-named medicine — Dover's powder — will also be 
conducive to this result, besides having a special action 
on the skin. 

A generous diet, consisting of an increased pro- 
portion of albuminous food, as in the form of eggs, is 
especially necessary in the chronic disease, to replace 
the albumen which has been lost, and is still passing 
away ; with tonics also to support the circulation. 
The preparations of bark are thus effectual, but those 
of iron more so, for in no disease, perhaps, are the red 
corpuscles of the blood bo reduced. 

Further details respecting remedial treatment belong 
rather to special works on this disease. 

Prevenlive Treatment has reference rather to the 
eauset of that primary alteration of renal structure, 
whence the pathology of the blood and urine proceed. 
Those causes are preventible, in most instances. Scar- 
latina is an occasional cause ; rarely, however, a pro- 
ductive one, unless brought into operation by cold. 
After scarlatina has run its course, the residue of 
lainiog in the blood ft^'geA.'n \n "te t 
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expelled by the kidneys, thiia imposing' extra fnncboa 
duty on these organs ; yet they generally fulfil Oa 
appointed iask, unless when in this stat« of congeibii 
bordering on inflammatory excitement, exposnre ol tii 
body to cold should further impose an addition&l "i 
intolerable burden. Then, under the pressure of • 
ireme congestion, albumen is filtered off, nrea retai«i 
and fibrtle dropsy supervenes. This adilitional strain ■ 
the excretory power of the kidneys, and its wmM 
are obviously preventible. So also the more prenJ* 
intemperate use of spirituous liquors, entails 
work on the kidneys; but even this strain nufb 
borne for yeara with impunity, althoog-h a bazardM 
experiment. Exposure to cold, however, becomn 
tolerable ; it provokes albuminuria. ' 

Such is the usual etiology of this disease, as onp 
nally investigated by Bright,* and which the e^t- 
rionce of other obaorvers has since confirmed. "D* 
" intemperance seems its most usual source, anJ O 
posure to cold the most common cause of its de*» 
lopmeut."t 

Bile ill Urine — Treatment of Jaundice. — The rel» 
I tion of bile in the blood, and thence ita effect ■ 
\ the system at large, — of which the escape of bililff 
colouring matter in the urine is symptotnal 
the pathological condition of therapeutic imi 
But this again has reference to the structai 
ditions of the liver or adjacent organs, by wl 

* 'RepdrtiorHedicil Cuei KlMtid with iTievot illiutntin^ tk« A^ 

RDd Cure of Dlhum ij t Rt>feiGD« to Morbid AonUmy,' 1S37, vol. |3 

t ' Guj'i liotp. B«p.,' 1838. Vol. I. Cues and Oba. iUu>tiaU**l 
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retention is effected. Theae causative conditions are ; — 
either tnechanicalj by obstruction in the dncts, or exter- 
nally, to the free flow of bile into the duodenum, thus 
permitting the absorption of the bile imprisoned ; or, 
Bome structural disease of the liver, — arrest of secretion 
being then the immediate cause in operation, thus pre- 
cluding the elimination of biliary constituents from 
the blood. Without any structural disease of the 
liver itself, arrest of its secretion may also be caused 
by various morbid states of the blood or of the nervous 
system, which, severally, paralysing the function of 
this organ, induce jaundice. 

The indications of treatment which may be gathered 
from the pathology of jaundice arc of different prac- 
tical significance, and hopefulness. If the retention of 
bile be due to some mechanical obstruction only, that 
causative condition may cease, spontaneously. An im- 
pacted gall-stone will most probably pass, in the course 
of time ; or the pressure eitemally, of any adjacent 
organ enlarged by disease, may itself be relieved, from 
time to lime. Repeated opiates, or the warm bath, 
will also tend to soothe and relax spasm, in the one 
case ; and an accidental turn in the course of the 
disease, may bring relief in the other. But with 
structural disease of the liver itself, remedial measurca 
become necessary, yet the result is less hopeful. An 
Appeal to the secretory power of the liver may have 
K satisfactory response ; and thus the administration of 
the cholagogue purgatives, large doses of bine pill 
or taraxacum, with salines to unload the portal circu- 
lation^ may be adrisable. A-rreet ol MCwfen'o.\ ti 'i^a 
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pysemic infection of the blood, from poisoi 
and from various fevers, subsides only as 
matters in operation are eliminated tbi 
channels of excretion. 

Preventive Treaimmii. — The approprtata 
me&snrcB with regard to eacli of the bli 
the canses and treatment of which we hai 
sidered, are at once suggested by referc 
causes them selves. 

Temperature is the main qnestion to be 
in reference to the prevention of jaundice. 
other etiological conditions are unimportai 
are for the most part beyond our control. 

A hot climate predi»foge» to jaundice bj 
the circulation and inducing congestion o 
It is probable also that diminished oxygetu 
blood, through habitually breathing a hot \ 
aids this effect on Europeans, prior to 
matization. Hydro- carbonaceous matter, 
elimin ated by the lungs, accumulatea in 
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Id is the immediate or esciting cause of jaundice. 

every case. Sir RanaM Martin affirms,* that he has 
Been in Eagland amongst those who have returned 
from Indin, cold has been the immediate cause of 
this disease. Taking seventy-two casea of icterus 
typhoides, by Lebert, one third occnrred in November 
and December. 

The preventive measures suggested by these obser- 
vations are plain. They are most important to 
persons about to visit any tropical climate. Although 
unavoidably subjected to the physiological inBuences of 
heat, certain precautions are available. Prudent mode- 
ration in the use of stimulating beverages, and the 
careful regulation of clothing, should be rigidly ob- 
served. Besides adequate protection against the vicissi- 
tudes of external temperature, the cautious indulgence 
of cold drinks or iced beverages, is an injunction not 
Id be forgotten. On returning home, after residing 
for some time in a tropical climate, it is advisable, if 
possible, to pass the ensuing winter in a more even 
climate than that of England. And when residing 
again in this country, the continued observance of 
these precautions, especially as regards vicissitudes of 
temperature, will prove the most efficacious preventive 
measures. 

DBISABT CAtCCLI 

Urinary calculus, or stone, signifies a concretion of 
one or more of the constituents of the urine, forming a 
hard mass. 

as till Aouti Endcmiii Dimum 




three ways : (a) by an exoees of taty el 
the water to dissolve ; (6) by iv deficient 
as the solvent ; or (c), by the presence oi 
Bome third substance. Thus, then, differ* 
of the urine occur in some part of the 
ratuB — kidneys or bladder — precipitating 
posits. 

Frodvetion of OaJcu^iw.— The formation C 
may occur in either of two ways: (1) ' 
mAj aggregate from a focus of its own 
(2) or around a foreign body, as a distil 
the more frequent mode ; in either way 
calculus. 

In the former mode of production, ^ggt 
pends on (a) an excess of insoluble cansti 
thenoe their immediate precipitation, e.g., ic 
ot uric acid, nrate, and oxalate concretion 
stagnation of urine in the bladder, in ooun 
paralysis, chronio cystitis, and hypertrop 
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bladder throagh the arethrs, or by wound or ulceration 
of the organ. 

The e/metilvenU of a calcnlns are fixed, in the state 
of ag^egation, by Bome tind of cement, apparently 
animal matter; as muCDs, fibrin, or fatty matter; possibly 
blood, epithelium, or even pus. 

The teat of origin, in the urinary organs, haa 
already been adverted to ; commonly, it is in the kidney 
or bladder; occasionally, however, in the urethra, as the 
dilatation behind a stricture ; and thus a calculus is de- 
eignated renal or veeical, possibly urethral. Generally, a 
urinary calculus originates in the kidney, and subse- 
quently descends, as a small stone, into the bladder, 
where it increases by further concretion. 

Urinary calculus differs in its physical characters 
and chemical composition ; representing different classes 
and species of urinary calculi. 

Chemical Cmiijividtion. — Urinary calculi, in regard to 
their essential constituents, may be divided into two 
classes, a third class representing the more rare forms : 
(1) calcnli consisting of uric acid and urate of ammonia, 
with their varieties, the oxalate of bme, uric or xanthlo 
oiide, and cystic oxide or cystine ; (2) phosphatio 
calcoli in all their varieties, as phosphate of ammonia 
and magnesia or triple phosphate, phosphate of lime, 
and mixed phosphates of lime, magnct^ia, and ammonia, 
or the fusible calculus ; (3) the fibrinous nro-stealith, 
carbonate of lime, and silicious calculi. 

VhynicaUy considered, urinary calculus varies in 
point of size, shape, weight, colour, odour, consistence, 
appearance on section, and nTimbet. Tl^itt avw S» s»- 
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tremcly variable ; from that of a hemp-seed, pea^ B 
or almond, to a cricket ball and occupying' thB wU 
cavity of the thickened bladder. Of snch large-siia 
calculi, one may bo seen in the Muaeum of the Boji 
College of Surgeons, and another in the Tsluabli 
collect ion of the Norfolk and Norwich Hospital Mneeom 
That in the College collection measures 1 6 inches arooni 
its long axis, and 14 inches around its short axis; il 
weighs 44 ounces. An unsuccessfnl attempt was nii 
by Mr Clive to remove it from Sir Walter Ogil™, lA 
died on the tenth day. A nearly similar sized stone ml 
removed by Uytterhceven of Brussels, by the high op»- 
ration. PhospHatic calculi usually attain the lai^ 
size. 

The shape also varies remarkably, and prindptllj 
according to the situation and composition of the etoat 
Renal calculus is irregular, and often monlded to tb 
form of the calicea and pelvis of the kidney ; in ik 
nreter, a stone is generally cyhndrica] ; the vesical a 
more uniformly of a flattened ovoid shape, or globulu; 
while the prostatic is pear-shaped, or singularly faceltfi 
In relation to coupoeitiou ; uric acid and nrate ^ 
ammonia calculi are usually smooth and regular; tk 
oxalates tuberculated like a mulberry, — hence the «■■ 
mon name of tliis calculus ; the phosphatic may be smooil 
and regular, or irregdarly contorted. Many other for» 
are met with, which being readily recognised, need n* 
be specified. The weight depends more on the tear 
position than the size of the stone ; the pbospbW 
being very light, the oxalates very heavy, and ori<i uHl 
or UTatea \ietv)eea 'i\xft Vwo, Toa ■wi'sr*^^ ^oiudit i» * 
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ounce ; bat extremes have been met with ; in a stone of 
10 grs. taken from a boy ; another of nearly 6 ounces, 
removed by Sir A. Cooper, and another of 32 ounces, 
in the Museum of Trinity College, Cambridge. Of 
heavy calculi not removed, Deschamps saw one that 
weighed 51 ounces ; and Morand, one weighing 6 lbs — 
the heaviest on record. The colour of a calculus 
represents only the chemical nature of the surface or 
externa! crust of deposit ; the interior is often very 
different. A white surface signifies a phosphatic cmst ; 
A cinder-grey, that of urate of ammonia ; a yellow pale 
brown, or brown, the uric acid; cinnamon-brown, the 
uric or lanthic oxide ; a mahogany brown, brownish or 
blackish green, the oxalate of lime; a grey-greenieh or 
slate colour, the cystic oxide. The odour of a recently 
extracted calculus is sometimes peculiar. Phosphatic 
calculus may be ammoniacal, and oxalate of lime, on 
section, is said to emit a faint odour of semen. An 
aromatic smell, as of castor or musk, is sometimes per- 
ceptible. The contisterux varies from that of mortar or 
sand to that of granite. But this will depend on the 
chemical nature of the calculus and on the intermixture 
of organic matter, or moisture in a recently extracted 
stone. Phosphatic calculus is generally soft ; the nric 
acid hard ; and the oxalates, very hard. The cmst is 
nsnally softer than the interior, and the nucleus has the 
densest consistence. A rapidly formed stone is softer 
than one of slow production. 

Sertion of a calculus presents a certain structure ; a 
distinct nucleus, in most species, and the surrounding 
oontxetioD, which has an external cra&t. ^ua^ak \«ft» 
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The concretion -Bobstance is commoal/ &K 
posed iu concentric layers or laminsB (Pig. 52, and Bg- 
53), and sometimes shows radiating lines £rom di 
centre to the circumference of the stone ; or it maf h 

Fio. £2. Pin. Si. 
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continuous, having no visible arrangemeBt. TW 
former appearance corrosponda, apparently, to 
cessively active periods of urinary deposit, as defiot 
ing on varying states of the urine ; while the 
appearance would indicate the result of an oniutemfK 
deposit, 

Si-mplc caloulitB consists of only ooe chemical <■> 
stituent, and thus presents a section nniform in 
and consistence (Fig. 54) ; compound calculas o 
of different constituents, presenting a section of «*]' 
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nation may occnr in the formation of both & simple 
and a compoond calcalus. In the latter, the eacces- 
eive deposition of different matter may have a 
re^lar alternation, forming an altemaling calcalu3 
I Fig. S6). 

Fio. X. 




The ntuileua varies, as already said, in its nature, 
and also in its situation, namber, and connection with 
the surronndiag concretion. Thus, commonly ce ral, 
or nearly so, it may be very eccentric, as in some 
renal oalcoli ; osaatly single, tJtere may be two or 
several nuclei, ae distinct centres of concentric deposi- 
tion ; and usually connected and 6xed, the nucleus 
may be isolated and loose, owing apparently to a 
Inyur of blood or mucus having first gathered arootid 
it, followed by the concretion, while the organic matter 
has dried and disintegrated, isolating the nncleus. 
I*astly, the Utter may itself hava disappeared, leaving 
a central cavity ; this result ensning, probably, whtn 
the nucleus was organic matter which has undergone 
disintegration. 

The differential Physical characters of the varioao 
species of calculi are indicated in. TtftA^ ^ 
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The number of C&lcuU varies chieflj meoarHag (■ 
seat of tbe etone. In the bladder, npimlly tbetv k wlf 
one ; in the kidney, two or more ; and in the 
severaL Vesical calculi are, however, 
rous ; two to sii or eight are not very 
instances are on record of 117; 142 about the iim4 
marbles, were removed by Sir A. Cooper ; S07, A( 
and even 1000 have been found; the latter m 
having been extracted by Dr Physick from an Ai 
can Judge. This number h the largest on recoid; lli 
stones varied in size from partridge Bbot to a bean. 

The relative frequsnaj of different calcali varies 
different countries. Thus, comparing India and Ihf 
land: — (1). In Bombay, the proportion of oxaUtorf 
lime calculus is about twice that in England, takif 
standard collections of calculi, for comparison, in ImA 
oonntrics. {2). The proportion of nric acid cnlcnliii 
considerably less in India than in Kngland ; in ih 
former country, urate -of -ammonia calcali are eomewbl 
more frequent than urio-acid calculi, and conversdjil 
England. (3). The proportion of phosphatic calcafii 
much less in India than in England, owing to the mi^ 
of the mixed phosphates in the former conntry. h 
making these estimates, the calcnli compared r^ate tt 
the composition of the naclens, or the entire bhImUiV 
of the concretions. 

Examination of UrinaTy Oaleuli. — ^The applim» 
requisite for the examination of calculi are few sd 
simple: a platinum spoon or piece of platinam byi,* 
spirit-lamp, and sometimes the aid of a blow-pipe; tot 
tubes, and -wati^-^aaaeft "wSSVi *&& ^:•K^!!3a-^1u£nc •»( 



DEPOSITS iNB CALCOU 423 

■ hydrochloric, and the alkalies — carbonate of potash and 
J oxalate of ammonia. Certain fpeeial reagents will be 
noticed in the Table. 

The order of procrdure is, first to test a bit of the 
calculus in powder, by hsat, and thus refer it to one ol 
the two divisioDa; — calculi combnatible and destroyed 
by heat, leaving only a very little residue ; or, calculi 
noD-combustifale, and not destroyed by heat, leaving a 
considerable residue. In the former case, the origii 
powder is to be tested for uric acid, urate of ammon 
uric oxide, or cystic oxide ; in the latter case, it is to 
be tested for (carbonate of lime] oxalate of lime, 
anunoniaco-magneeian, or triple, phosphate, phosphate 
lime, or the mixed phosphates. Next, the mineral and 
test is to be applied ; if a combustible calculus, dilute 
nitric acid should be used ; if a non -combustible cal- 
culus, dilute hydrochloric acid is preferable. Then, the 
alkaline test muEt be applied. Lastly, the special teaii 
may be resorted to. 

Calculi will be conveniently described in the order 
of their chemical affinity, with regard to TmU. 

(!) Vrie, or liitkie add Calcutu*. — The most common 
of all calcnii, is that consisting of lithic acid. It was 
discovered by Scheele in 1776. Its colour is generally 
light brown, varying however from pale brown to dark 
brown ; and sometimes whitish on the surface, owing 
to its having become coated with amorphous urate of 
ammonia or with phosphate of lime. The shape ia 
asually oroid, and somewhat Battened ; the surface 
smooth, or beset with small tnbcrcles, so as to resemble 
the surface of oxalate of Ume cttlcaVub \ ^!&ib wa<& ^«xwfl 
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from that of a pea to an orango ; and its coi 
hard in proportion to the purity of the calcalus 
times emitting a riogiug sound on percussion, 
breaking up into sharp angolar fragments. The d 
cuius is composed of concentric lamiiuej B,ud presoo 
lines or fibres radiating from the centre to the circaa- 
feronce of the atone ; both these appearances are marki* 
in proportion to the purity of the calculus, and deic 
mine the lines of fracture when the stone is brcka 
The nucleuB may be quite white, although consistiiig d 
piire uric acid ; owing, as Dr 6. O. Rees has Bhovi),* 
the absence of colouring matter. The fracttm i 
crystalline. Tests : — Combustible, and destroyed I) 
heat ; turned red by nitric acid, forming a mareii&i 
soluble in carbonate of potash, evolving no ammoaifc 

(2) Urate of Ammonia Calculus. — This is not s ci» 
mon form of calculus, urate of ammonia being sohtfc 
in warm urine ; and it is generally confined to childi* 
It was discovered by Fourcroy and Vauquelin ia ITJt 
The colour of this calculus is that of clay or slate, i^ 
pretty characteristic, but less so when inclining tout 
or brown ; it has an ovoid shape, and a smoolk V 
slightly tuberculated surface, and is of Bmall size; dt 
section is homogeneous, seldom presenting a .T;fi t^;nfi^ 
concentric laminated condition. Fracture is earthy,— 
not crystalline. Teats : — Combustible, and d^itivnJ 
by heat ; turned red by nitric acid, forming a man 
soluble in carbonate of potash, evolving ammonia. 

Urates of Soda or Lime are not found as cakdl 
these urates are mixed with urate of ammooia or BH 
acid i& cAm'^vii!^ ck^c^m^ 
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(3) Uric or Xanikic Oxide Caleultu. — A very rare cal- 
onluB, foDT epecimens only have been recorded. It iras 
discovered by Dr Marcet in 1715. The calcalus has a 
cinnamon colour, a somewhat flattened shape and amall 
size, — resembling a flattened pullet's egg, in a stone 
exauiined bj Stromejer ; its texture ia hard &nd lami- 
nated. Fracture, not crystalline. Uric oxide bears a 
close relation to uric acid, and results apparently from 
an imperfect oxidation of the chemical material which 
forms uric acid. Ttet : — Combustible, and destroyed 
hj heat, but not tamed red by nitric acid ; solnble 
in ammonia, ttot crystallising when evaporated ; in- 
soluble in carbonate of potash. 

(4) Cystic Oxide, or Cystine Calculus. — This also is a 
XBre calcnlus, discovered by Wollaston in 1810. It has 
■m yellowish-browD colour, approaching that of the uric- 
acid calculus, but after long exposure, it changes to a 
peculiar grey-greenish or slate colour; there is also a 
characteristic waxy, glistening, and slightly transparent 
appearance. Rounded and smooth or tuberculated, and 
of small size, the consistence is soft and pulverescent ; 
section exhibits no tendency to concentric laminffi, 
id only very imperfect radiation. The fracture ia 
Ctystalline ; powder scraped with a knife is perfectly 
hite, whether the stone be brown or green. Here- 
ditary disposition to the formation of this colcolns ia 
ngly evinced; 22 cases, 10 occurred in four tamtlicc, 
and in 3 cases, the subjects were brothers. Cyetie- 
oxide calculos differs from all others chemically, is 
tsontaining a large proportion of salphar, — nbotit 20 per 
eent. It originatcB in the kidney, wuV b*a "va '^a 




(5) Fibrinoui Calculiu. — Described by 
and Dr Prout ; this rare calculus so calle 
have occurred in the form of pea-shaped 
yellow colonr, and consisting of dried, 
albuminous matter. It can scarcely be re| 
concretion, although such masses have pre 
eiderable lustre and a vitreous fractare ; 
yellow wax in appearance. Terin : — It ma 
guished from cystinCj by being soluble wit 
in ammoniaj and not crystallising when cvaj 

(6) Uro-Stealilh Calculus. — Another very I 
form of calculus, consisting of resin or £i 
It was originally described by Heller in 18 
email bodies of this kind having been pi 
man, aged twenty-four, who suffered from s; 
stone. Since that time, Dr Moore of I 
examined several specimens sent to him by 
Adams. Tests : — Soluble in ether and oass 
insoluble in boiling water and nearly eo 
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Bach calcali were found in the pelvis of the kidney of a 
man who died of consamption. They had a black 
colour, and ranged in size from a coriander- seed to a 
email horse-bean ; they were friable, and the fractured 
Bnrface presented an amorphouE, dark rusty appear- 
ance. Tcffn seem to have elicited nothing peculiar; 
the calculus- matter was partly combustible, and soluble 
in liqnor potassie, 

{8) Carbonate of Ltme Calculus. — An extremely rare 
form of calculus, discovered by Bnignatelli in 1819. 
Of a perfectly white or an ash colour, spherical or 
irregular, and varying in size from a pea to a nut or 
larger; the consistence is usually eoft and friable, but 
sometimes very hard. Section shows no concentric 
lamime or only on imperfect lamellar structure. The 
texture is amorphous. Prostatic calculi consist almost 
entirely of carbonate of lime, as Dr Thudichum has 
shown ; but it is always doubtful whether the lime or 
the carbonic acid were in any case derived from the 
nrine. Tests : — Not combustible, and not destroyed 
by heat; soluble with hydrochloric acid, effervesces 
before heating; soluble in acid, when noatralised, gives 
s precipitate with carbonated alkalies and oxalate of 
ammonia. 

(9) Oxalate of Lime CaUuluM. — This is the next 
most common after the uric acid calculus. It was dis- 
covered by Wollaston in 1797, but the nature of oxalic 
acid deposit was long afterwards originally investi- 
gated by Dr Gold in g Bird. The colour is rich 
mahogany brown, or sometimes blackish greon; the 
shape spheroidal} aad surface bub6cea\e.\«A., wi^ga^AXi^x 



428 UBIN&BY DISEASE B 

even spinoaa, rarely perfectly Bmooth ; and varyii 
size from a marble to a horse-chestnut. This rei 
able colour and external apptearance, liave ^rei 
flpecial name " mulberry " to tbe oxalate of limi 
ouluB. Its density and weight are great ; and « 
showa an imperfectly laminated etnicture of irre 
wared lines, often resembling knotted heart of 
occasionally, a notably radiated appearance, li 
eerics of minute needles placed side by sidft^ 
fracture is crystalline. Dr Lionel Beale has i^ 
traced the formation of this calculas, from an OB 
of-lime concretion not larger than l-500th of an 
and he finds that dumb-bell crystals are first ftj 
gated together into a small collection, 
Btices of which crystalline matter is deposited^ I 
a microscopic calculus. 

Varieties of appearance are produced by the d( 
tion of crystallised oxalate of lime on the eurfa 
the calculus ; sometimea as a coating' of tranep 
octobedroDS, or it may be opaque ; and the cal 
looks as if studded with pearl-spar. The depo! 
also of amorphous matter, as urates or phosphates 
fill up the intervals between the tubercles or e] 
and give the whole an ovoid shape. In com 
calculi, oxalate of lime deposition presents Uie t 
appearance of fortification agate. 

Rarer rarlelies are occasionally met 

L uoaU, smooth, globular " hemp-seed " calooj 
iight brown colour. Also, the calculus, of i 

v|>sle brown colour, and crystalline throughout. 

T tiio pore 'w\a.te oxsi«.t!b oWuiie (vii&\i!isa.. 
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ties aro generally foand in the kidnoy. Tests : — Not 
combustible, and not destroyed by beat; soluble with 
hydrocliloric acid, effervesces ajier beating ; solution in 
acid, when neutralised, gives a precipitate witb carbon- 
ated alkalies and oxalate of ammonia. 

(10) Phosphate of Ammonia aiid Magnesia — or Triple 
Phosphate — Calculus. — Discovered by Wollaston in 1797, 
this calculus is not common. It is of a white or grey 
colour, irregular shape and somewhat apiculated, may 
attain a large size, and has a friable consistence ; is 
imperfectly laminated, and the fracture sometimes crys- 
talline like alabaster. Teste : — Not combustible, and 
not destroyed by heat ; soluble with hydrochloric acid, 
but does not effervesce either before or after heating ; 
flolntion in acid, with excess of ammonia, gives a crys- 
talline precipitate. 

(11) Phosphate of Lime Calculus — also discovered by 
Wollaston in 1797, is rarely found in the bladder 
uncombined with other salts ; and it seldom forms tho 
nucleus of other calculi. It has a pale brown colour; 
spheroidal form and smooth surface ; is usually small, 
friable, and laminated. This condition of the calculus 
is of retial origin, and consists of the neutral plAsphate 
of lime. Another condition is of vesical origin, and 
consists of bone-earth phosphate ; it occurs in the shape 
of irregular masses resembling mortar, or a granular 
semi -crystalline powder, enveloped in a tenacious mucus. 
Phosphates form around other calculi, or foreign 
bodies ; but they are scarcely ever succeeded by a 
deposit of uric acid or urate of ammonia, or of oxalate 
of lime. Tests .- — Not combustible, aa^L 'Ct.o\. ju»d(2^^ 
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by heat ; soluble with by ciro chloric acid, but does *d 
effervesce either be/ore or after heating ; solution » 
acid, with excess of ammouia, gives aa amorpbin 
precipitate. 

(12) Phosphate ofIiime,andPkospha.i«ofMagnetMt»i 
Ammonia Calculug — or t}te Mixed Phosphates — ftutJi 
Oalculus. — Another discovery by WoUaaton in ITS' 
this is the most common of the throe phoapbotic calcaii 
and represents rather more than 1 in 12 of all c»]cdi 
The calculus is of a white, grey, or dull yellow ooW: 
generally of a very irregular shape, and moulds itself » 
the situation where found; sometimes globular orotoii 
sometimes in many pieces aud assuming a cubic 01 
tetrahedral form. It may attain a coneidcrablff 
and has a very friable consistence and pul' 
character, or a soft consistence, resembling moist 
Section shows generally a concentric lamellar atmctWi 
and sometimes shining crystals of the triple pbospW 
between the laminro, or a semi- crystal lino appeanon 
The relative proportion of the constituent phospbM 
varies exceedingly, and the predominance of one vt'i» 
other phosphate gives peculiar characters ; an abooi 
ance of triple phosphate presents a crvstulline teno* 
while that of phosphate of lime exhibits an amonio" 
earthy appearance. Mixed phosphates are more «» 
monly deposited on foreign bodies introduced into Ot 
bladder; encrusting them with white friable caltrnVa 
masses. Tests : — Not combustible, and not destroyed If 
heat ; soluble with hydrochloric acid, but does * 
effervesce either before or after beating j Bolution * 
acid, ^'itV eifleaa dl KoaaoiaB., ^E^e& ^ ^lvi.te, afli 
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crystalline, partly amorplioaB, precipitate ; without 
addition, ca&Hy fusible before the blow -pipe. 

(13) Silieious Caleulug. — As a separate concretion this 
calculus has not been met with ; but silica has been 
found in other calculi by Berzelius, Vauquelin, Fourcroy, 
ftnd Venables. TetU .-—Silica is negative with regard 
to all the tests for other concretions ; it is not acted on, 
by heat, acids, or alkalies. 

The relatioTis of Calculi to Tettt, — general and special, 
are shown in the following Table (II), which represents 
al^o the order of chemical examination. It is enlarged 
from the well-known Lectures of Dr Bence Jones oa 
Animal Chemiatry : — 




Gauges of Urinary Calculi. — The nrmary production 
or foramtion of calcalns h&e already been noticed. Pre- 
di«2>osing caDsea are here considered. 

Ctimtite and locality have apparently some predis- 
posing influence. Calcnlas is more common in tem- 
perate than in warm and cold regions, and more espe- 
cially in humid coantries of moderate and changeable 
temperature, snch as Holland, France, Germany, and 
England. It occurs, however, very frequently in 
Egypt, Isle of France, Ruseia, Bagdad, and both the 
East and West Indies. Some parts of the same 
country are certainly more prone to calculus produc- 
tion than other parts; as particularly the county of 
Norfolk in this country. Bace, it is said, has different 
proclivities ; that calculous disorders are more common 
Bmong white than dark races of men, yet stone is of 
very frequent occurrence among the natives of India. 

Hereditary transmission is evinced in the gouty dia- 
thesis, and the production of lithic acid calculi. 

.SVj- undoubtedly affects the relative proportion ; 
£tone is less frequent in females than males, in the 
proportion of 1 to 20, or 1 to 23. This remarkable 
disproportion ia attributed m&inly to the peculiar 
anatomical disposition of the female arethra; its com- 
parative shortness, larger size, dilatability, and straight 
course, all these circumstauces facilitating the passage 
of a small stone. 

Period of Life or Age. — Stone may occur at any 
Rge ; and, according to Stahl and Geyer, it occasionally 
exists as an intra-uterine affection. Bat the two extremes 
of life seem to be moat aubject ; stone bein^ 'm&\. '«^^>>o. 
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most frequently, it ib said, in young and in ol 
Of 5,376 cases collected by Civiale : 1,946 
before the age of 10 years, 943 from 10 to 20, 
20 to 30, 330 from 30 to 40, 391 from 40 to 
from 50 to 60, 577 from 60 to 70, 199 from S 
and 17 after 80 years of age. Conlson has 
3,264 cases of lithotomy : nnder 20 years of 
proportion was 7r20 per cent. ; bet«reen 21 
years, 1210 per cent. ; between 41 and 60, I 
cent. ; and between 61 and 80, 5'72 per cent. 
Thompson's table comprises 1,827 cases: nnder 
of age, 60'42 per cent. ; between 21 and 40, 1 
cent. ; between 41 and 60, 17-56 per cent. ; and 
61 and 81, 11'83 per cent. Respecting the 
these statistics, Mr Conlaon has well remarli 
they represent the absolute number of persona 
with stone at different ages ; but not as relatii 
total number of persons living at the several p 
life. Thus, if all persona under 20 years were 
with a certain disease, and all persona OTer 'i 
were affected with the same disease, the liabili 
be the same, although the absolute number o( 
attacked would be very different. By corred 
error between absolute and relative numbers, tl 
would show that children and young porsons 
liable to calculous disorders than is commonly si 
that from 20 years upwards, the tendency 
increasing in a very remarkable manner to 
of life. Sir H. Thompson thus expresses it ; 
the proportion of elderly calculous patients 
BxiBting ^"^\Jia\Ati'Q. «.\ 'On^M ««ii «i%«A is Ian 
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s proportion of children affected is to the namber o£ 
nisting children," 
'- Habiis of life have nnqnestionablj some cansstive 

* tendency. Thas, eedentaiy habits diminish the perspi- 
» nitory secretion, and throw increased work on the 
h> kidneys ; high living, and especially indulgence in 
t varioDs kinds of nitrogenized food, and certain bever- 
s ages, supply the material for uric acid and other 

■ allied concretions, while indigestion and secondary mal- 
s aasimilation in the textnres generate uric acid. 

X Various morbid conditions of the urinary organs 
A may induce calculous formations ; the presence of a 
1 foreign body especially, which solicits the precipitation 
t and deposition of the urinary constitnents around itself 
p as a nucleus. 

V Other accredited causes are doubtful. Thus, the 
j/ imputed influence of certain mineral waters is fallacious, 
B none of the forms of calculi corresponding to the salts 
^ in such waters. The alleged exemption of persons in 
e certain occupations, as soldiers and sailors, seems very 
^ donbtfnl. 

.. Dutgnoeis of Urinary Oalndi. — In relation to treat- 
g jnent — whether medical or Borgical, and especially the 
J jonnerj the tpectes of urinary calculus is a question of 
g^reat importance, 
n The elements which, singly or collectively, determine 

• lihe diagnosis are, — the examination of gravel or small 
i2>ortioas of concretion passed in the urine, the accom- 
;^|)anying condition of urine, the constitutional condi- 
f^on or diathesis, and the other predisposing <:%,-a»e% 
l^lready enumerated. If all t^ue k.uo^\«&^'& ^•3v^t&. 
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fail to establiah any positive conclasion 
natare of a calculus, it may at le&st IisTi 
valne, by indicating the species to w^hich t 
not allied, and tbae indirectly ^uide to an 
treatment. 

The examination of (irafel or amall portion 
tion, supplies the most exact knowled^ reJ 
species of calculus coexisting. 

The condition of %rine passed at the a 
affords the next most reliable ground ol 
Urinary reaction and deposits are here the 
to be observed. 

The Tenction may be acid or alkaline ; ani 
from fixed alkali, or from volatile alkali^ — a 
ammonia. 

(1) Acid reaction will indicate that the 
either uric acid or oxalate of limej or a < 
of both species of concretion. A depotit 
other of these constituents can alone det 
particular species of calculus. Not unfreqai 
deposit alternates with tlie other, and then 
tion of both may be inferred. The present 
deposit in the urine for any considerable p< 
indicate that the external crust of the stom 
kind ; but this will fail to indicate the con 
the deeper substance. 

Renal calculi contrast with vesical calca! 
much more simple, consisting usually of 
species ; while the vesical are usually comt 
sistiug of two or more species. Thia ooa 
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the calcalus has Temaioed in the bladder. Conse- 
qnentlv, if the coIcdIiib origiDated in the kidney, bat 
has descended into the bladder at a recent date, it 
will probably be gvmph ; and while an acid reaction 
might indicate either nric acid or oxalate of lime, the 
deposit will probably determine which species con- 
stitutes, in this case, the entire calcnlas. 

The relatively greater frequency of uric acid com- 
pared with oxalate of lime calcnlas, is a consideration 
which may aid and corroborate an otherwise doubtful 
diagnosis ; but such evidence is of much less value than 
that derived from examination of the urine. 

Constitnlional predisposition supplies a more im- 
portant element in our calculation of probability. Thus 
the gouty diathesis will more probably be associated with 
oric acid than with oxalate of lime calcnlus. 

(2) Aihnline nrine has a widely different signifi- 
cance, according to the nature of the alkali. Fixed 
alkali is associated with phosphate of lime, or with 
carbonate of lime. Both these species of calculi are 
rare, and the latter extremely so. Volaiile alkali- 
carbonate of ammonia is always associated with a 
calcnlas — when present — the cmst, at least, of which 
consists of phosphate of ammonia and magnesia, with 
phosphate of lime, forming the mixed phosphates or 
fusible calcnlus. Yet the composition of the nucleus 
and body of the calcnlus cannot be inferred. The 
thickness of the cmst varies according to the greater or 
less degree of ammoniacal reaction and odour; and 
this, again, will be infiaenced by the quantity of muco- 
purulent secretion, as estimated by its di&c.Wt%%\xL'f!G«> 
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urine j bat tlie duration of this two.v,.^ .,■.,,■ „. 

urine will, of course, affect the resalting proponiia 
the encrusting deposit. At length, however, porU 
of phosphatic concretion may be passed with tie nrii 
It ia necessary to obserre that the urine is ammonal 
when passed, and not as the result of decom 
subsequently. 
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Urinary calculi may be subjected to two huit 
trentment ; medical and surgical. 

Medical treatment baa two objects iu riew ■ t 
prevention of the formation of a calculus, wlieo I 
causative conditions predisposing thereto exist ; 1 
rciiwval of a calculus, by solution, and the expnlsiuo 
its constituents throngh the urethra, or the solvent tie 



Surgical treatment is restricted to the accomplii 
ment of the latter object, — the removal of a calcnli 
and by means of certain operative or mechanical n 
cedures; lUhoirity, the removal of a stone mecba 
callyj by crushing it in the bladder with instrnmeB 
and extraction or expulsion piecemeal of the dA 
through the urethra, or perhaps by simple i^ilatjrii 
of the urethra without any cutting operation ■ lU)u>iat 
or the extraction of stone by a cutting- operation. 

The two kinds of treatment are here stated in t 
order of their relative desirability, but their pnotil 
bility is nearly the reverse, surgical treatment M 
generally far mote eSectu^Uj curative. Still homn 
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to complete thia Treatise, I shall here notice the medi- 
t'al treatment of calculi, especially from a preventive 
i"jint of view ; operative procedures having been already 
•iilly considered. 

Prevt^iitire Treatment. — The prevention of calculous 
concretion implies the recognition of any such signs 
as may indicate a predisposition thereto, and in due time 
to anticipate this result. An habitual and persistent 
deposit in the nrine of some one or more of the con- 
stituents of a calculus, affords- the surest evidence of 
, the probable issue. Thns, persistent deposits of uric 
acid, urates, oxalate of lime, earthy phosphates, or 
cystine, as the constituents, severaUy, of the more 
common species of urinary calculi, are premonitory of 
their formation; but only under certain circumstances 
of urinary deposit. The significant conditions are, 
■when the deposit, as of uric acid or osalate of lime, is 
found in the nrine, immediately after micturition, or 
is deposited before it has cooled. Either appearance 
would indicate that the constituent of one or the other 
concretion is secreted with the nrine. Whereas, the 
eame appearance taking place at a subseqaent period, 
when the urine has stood for a few hours, might be the 
resnlt of after-changes. An ammoniacal condition of 
urine, in connection with cystitis, has always a ten- 
dency to concretion of the earthy phosphates deposited. 
The liability to calculous formation cannot be doubted 
whenever any portion of concretion has passed with 
the urine, or the patient has undergone an operation, 
lithotrity or lithotomy, for the removal of stone from 
the bladder. 
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l( be of less consequence if the indiridaal be accnstomed 
ll to w&ke once or twice in the night, when the bladder 
f can be relieved of its contents. 

d Special Preventive Measnres. — Predisposition to the 
B formation of vric acid calcnlos may be controlled by 
■ . the medicinal and dietetic meaenrea already noticed 
g in relation to the precipitation of this acid as a nrinary 
deposit. Alkalies, snch as the bicarbonate, acetate, or 
citrate of potash, in drachm doses to a tnmbler of 
water, as a diluent, should be taken morning and 
evening. Vichy water or lithia water may be drank 
in preference. A reduced proportion of animal or 
azotised food and more active exercise to carry o£E 
any excess, will also have a preventive tendency. 
Free perspiration, to eliminate the acids of the sweat, 
the retention of which would precipitate nric acid in 
the urine, is scarcely less important. Hence, warm 
clothing, warm bathing, friction of the skin by the 
daily morning use of Turkish towels, or horse-hair 
gloves and belt, are most efficacious. 

Predisposition to oxalate of lime concretion may 
probably be kept in subjection by the observance of 
similar precautions. Aqueous drinks to prevent any 
Bupersat orated solution of the oxalate ; and the avoid- 
ance of those articles of diet which contain, or perhspa 
generate, oxalic acid, as rhubarb, sorrel, onions, 
tomato, and sugar, or sngar-forming food. Animal 
food, with brandy and water instead of beer or wine, 
form a suitable diet; but no hard water should be 
drank, it should be distilled, to deprive it of lime. 
Otherwise, the lime combining witti. osaKvti ».cA. -i 




ouiu vy ixjuversioii ue idu sonrce ot tb 
Both acids and alkalies may be admii 
nately, to combat any tendency to an aasi 
two species of calculoos concretion. 

The prevention of 'pko»phatie concn 
especially to the earthy phosphates, the 
constituents of such calculi. The phosi 
and magnesia are deposited, in connee 
ammoniacal alkaline state of the urine, 
on muco-purulent cystitis. Concretion 1 
around some portion of pua or mucus, or 
any stone left in the bladder after litho) 
tomy. Hence the corrective use of acide 
and particularly by injection into the blad 
treatment of chronic Cystitis. 

No special preventive treatment is 
cystine concretion, which is comparativ< 
any tendency to which will be counter 
measures appropriate for uric acid calcului 

Solvent Treatment. — The removal of i 
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] Chemical solvent agents comprise albalies and 
I. The former class of remedies may be employed 
he removal of calculi, which are soluble in alkalies, 
uric acid, orates, and cystine ; ihe latter class, 
those calculi which are soluble in acids, i.e., 
ite of lime and phosphatic concretions. The 
^ of administration of either class of these 
idies might be, by the mouth, or by injection 

the bladder. Practically, however, the chemical 
rility of urinary calculi, and the mode of attack- 
them, seems to amount to this ; that uric acid 
iti only, and allied concretions, are soluble by 
ies, and as administered by the month ; phos* 
{o calculi only by acids, and by injection of the 

solution. Oxalate of lime calculi cannot be 
lived by any known solvent agent or method of 
imstration. 

> would appear also from Dr W. Boberts's original 
B of experiments and clinical observations, that 
I calculi are more generally amenable to solvent 
ment, than vesical calculi ; of coarse, necessarily, by 
istemal method, or paasage of the remedy through 
kidneys. 

he internal method is applicable for the solution of 
ai calculi, according to the observations referred 
mly in cases of uric acid calculns; where also the 
B is not large, and the urine is acid, 
wo rules should be observed in applying this solvent 
tment; to keep the urine continuous}]) alkaline, 

to maintain this state to a ceriain degree. A 
\aoa of bicarbonate of potash, less in strength than 
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three grains to the pint of water, will hsve Bcartd] 
greater effect than simple water. 

The acetate and citrate of potash are the best 
for administration. Of the former, the dose fe 
edolt should be from forty to sixty gprains, in 
or four ounces of water ; for children, from twej 
thirty grains. The citrate is best prepared pw 
of uniform strength from the crystallized bicarl 
of potash by the crystallized citric acid. Thni 
following prescription, recommended by Dr Bo 
yields a solution containing one drachm of the citi 
each fluid ounce : — 

R Folui. Bicarb., jiij. 

Aoid. Oitdc., StCj, gr. xzi*. 
Aqun md Uij. 

The dose tor an adult is six to eight drachms, i 
with three or four ounces of water ; for children, 
to six drachms, diluted in the same proportion. 

To fulfil both the rules laid down, the dose mi 
repeated at intervals of not less than every three 
during the day, taking a dose the last thing 
going to bed, and another, if the patient be 8 
in the night. 

In conducting this treatment, the freshly 
urine should be frequently examined. If, aX Ml] 
it becomes ammoniacal, as denoted by the odo 
maco-purulent deposit, the solvent treatment nt 
suspended. So long aa the urine rem&ina ttV 
ammoniacal taint, when passed, there will be 
any deposition of the mixed phosphates encmati 
fitone. 
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Injection. — The other method of applying solvent 
its is restricted chiefly to calculi which are Bolnble 
I acids, — phoBphatic calctdi. Alkalies, administered 
y injection, have very little effect on uric acid calculi; 
ad acids pass through the kidneys only in very sniall 
roportions. 

The injection roethod of treattnect is, however, some- 
'hat in this dilemma ; that the solution, if strong 
Dongh to have any useful effect, may endanger the 
ts of the bladder ; and if sufficiently dilated to avoid 
danger, any solvent action on the stone is very 
[certain. 

A weak solution of nitric acid, — two, or two and a 
balf minims of the strong acid to the ounce of distilled 
water, — was used by Sir B, Brodie, for the solution of 
phospbatic calculi by injection ; and with the result of 
greatly reducing the size of the stone, or even at length 
•ccompliahing its entire dissolution. A weak solution 
of acetate of lead, — one grain to the ounce, with a mere 
trace of free acid, was the preparation and strength 
employed by Dr Hoskios. 

After hikolnixj, injection may be used, as a solvent 
method of treatment, adjunctive to, or as a substitute 
for, the repeated operations ot cmsbing fragments. 
The comparative merits of these two modes of proce- 
dure — the chemical solution, or mechanical crushing of 
stone in the bladder — must be determined by their 
relative speed and safety in effecting a cure. Good 
results have been obtained. Notably in a case by Mr 
Southam, of Manchester. After repeated lithotrity, 
fresh phosphatic coacretioua ctioXiiuifi^ \ia \otml \&. 'd&Kk 
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bladder as fast as the old ones were crnshed, n fli 
the bladder could not be cleared. The 
operation having thns ^iled, an injection, 
two drachms of dilute nitric acid to a pint of 
was resorted to every day, or every second day. & 
the course of a short time, the old fragments *» 
entirely dissolved, and the formation o£ new ooncft- 
tions prevented. 

Injection may be performed through a double-* 
rent catheter, whereby a continaous stream of tit 
solvent is made to act upon the stone. 

{h) Ehetrobjtig, or the dissolution of stone ii di 
bladder by the transmission of an electric or galw 
current, has had its advocates. Sir W. B. O'Shvi^- 
nessy, Dr Bence Jones, Dr L. Melicher, and Gi» 
thuisen, have severally attempted this method i 
treatment. 

It will be seen that the foregoing methods of tT* 
ing urinary calculi apply only to exceptional caees. 

The Sin-<jical Operations of Lithotrity and LithotOBT 
are fully considered in connection with Stoni n A 
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